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PEEFACE. 


Book II. of tlie present series follows its predecessor after a 
considerable' interval of time.* It is for upper grammar grades, or 
for all grades above tlie primary when but one text-book in aritb- 
metic is required. The manner of treating elementary subjects pro- 
vides for this double adaptation. 

IMucli that has been deemed not to belong among the •* essentials/'' 
though commonly found in arithmetics, has been omitted, or left 
accessible in a subordinate form in the appendix. The order of 
presentation is in the main the usual one, though previous acquain- 
tance with the rudiments of a subject has often been assumed, and 
some subjects have been introduced in a preparatory way a few steps 
in advance of the full and formal treatment^ which thus becomes 
*' far easier to comprehend. 

It is of high importance to be c[uick with figures, and long practice 
is needed : exercises specified as oral, written, for dictation, etc., 
are accordingly given in abundance, alternately upon the subject in 
hand, or as constantly recurring reviews. 

But the methods suggested call for effort and study, and look to 
the mathematical training of older children in something more than 
mechauical figuring by imitation. What ought to be perceived or 
discovered by thinking and reasoning is not first stated outright in 
print, though often led up to by stimulating questions. Such teach- 
ing should develop habits of correct and ready expression, vrith 
intelligent and permanent grasp of simple principles and processes. 

As to division of time between solving problems and analyzing 
them, the teachers must decide : but it has been shown that princi- 
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pies and nietliods cannot be securely fixed mere repetition^ or tlie 
working of many examples. Fewer problems^ if solved indepen- 
dentl}^ and logically analyzed, will do most toward attaining tlie 
liigiiest purpose of aritlimetical work. 

Many a principle is made conspicuous upon tlie page ; definitions 
are collected in five groups, and arranged alphabetically for*refer- 
ence; set rules are given only as a summary, also for convenient 
reference, in the appendix. 

An introduction to the study of algebra is included in the 
appendix ; and throughout the book letters are conveniently used to 
represent unknown quantities. 

The contents of each section are given in side headings, to which 
the following index furnishes a complete guide. 

June7 1895. 
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ESSETs^TIALS OE ARITHMETIC. 


Book II. 


1. — Use of Numbers. TP7^af need of numbers has: 1. A mer- 

cliant? 2, A carpenter? 3, A-> farmer? 
4. A tailor ? 5. A sliipinaster ? 6. A surveyor ? 

7. vSpeaking generally, for vTiat are numbers used ? 

2. — Their Names. 1. Explain the meaning of their names 

from thirteen to nineteen. 2. Erom thirty 
to ninety. 3. The syllable -/cch means vhat ? What does mean ?‘ 
4. What does tu'enUj mean ? 

5. What do ve call ten tens ? 6. Ten himcHeds ? 7. A thou- 

sand thousands ? 

8. i\Iention thirty" numbers, each named by a single v'ord. 

9. Show how other numbers are named. 

10. How many of these thirt}’ words are used in telling the num- 
ber of feet in a mile ? 

3. — Numbers 1. Wlien we wiite munbers by the Arabic 

Expressed in Figm*es. system, how many different figiucs are used ? 

2. What people fii*st used these figimes ? 
3. Wliat did the Romans use instead? 

4, ITow is it that so many different numbers can be written with 
only ten figures ? 


1 
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XmiBEES ly EEVIEW, 


4. — A Decimal 1. In o. 50. 500, 5000. liow does the 5 

System. change in value ? 2. What value has the 

zero ? AYhy is it used ? 3. The value of a 

hgiire depends on vhat two things ? 

4. In 505.050 name the orders of nnits. 5. Compare the value 
of each 5 with the value of the one next it. 

6. In place of the wavy line supply 
one or more words ; in place of an .r. //. 
or supply a mmiher : 

100 ones=l : 50 tens=.i’ lumdreds : 

X hmidi’eds = 10 thonsands : 10 ^ = 1 
million ; 10 = a himdred thonsand. 

7, The money of the United States and of Canada has a decimal 
system of- values. Explain what this means, by referring to dollars^ 
cents, and dimes. Eemember that deceni is Latin for ** ten.'^ 


hi a decimcd si/stem 
toi units of ani/ o)'der 
mal'e one unit of the 
next higher order. 


5. — Reading Rum- 40 / ,S26,903,5ol, 

bers. 1. lYliy are the preceding figures grouped 

in tlmees? 2. hTaine each period beginning 
with the lowest. 3, Lead each period so as to show its value. 

4. Head the whole number. 5. What order of imits does the 9 
represent ? The 6 ? The 7 ? The 4 ? 

6. Explain the use of the ciphers. 7. Compare the 3's in value. 

8. Wention something counted hj millions. 9. Can you think 

of any use for billions, trillions. quadiillionS; or larger numbers ? 


6. — 1st: Oral Read- 
ing. 2d : Writing from 
Dictation. 


Bead icithout using the word and: 

1. 4:705 6,137,008 42,200,020 

2. 27,003 3,000,975 34,000,739 

3. 195,006 600,001 93,040,760 

17,080,005 349,000,672,084 

3,864,219,461 16,080,372,094 


4. 70,590 

5. 104,509 
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7. — Writing Num- 
, bers. 

At sight or from 
dictation. 


1. Write the largest possible number, using 
these six ligiu-es only : 0, 0. 2. 7, 3. 1. 

TF/vYe in Jig u res. 2^^ in c/ a conima aj'ler each 
2K'riod before JiUing another: — 

6. Two huncli'ed million, sevenri’-six. 

7. Ten billion, two million. sixW. 

8. One less than a billion. 


2. 101 thousand. 

0 . 1 thousand 1 huncli'ed 1. 

4. 3 billion lOS thousand 11. 

5. S2S million 7 thousand 9. 9. Ten thousand hundi'eds. 

10. The sum of — 18000, 200000, 520, 6. 


8. — Test Questions. 1, What part of 4000 remains when we di’op 

the last cipher ? 2. T\lien we annex a cipher 
we add and make the 4000 x times larger. 

3, Eead 70S without the zero. How is the value of each figure 
changed ? 4. Putting the cipher after the S would change its value 

how ? 

5. What is the effect of moving a figine to the left ? 6. To the 

right ? 

7. How would you increase the value of 478 a himdi’ed times ? 

8. A thousandth part of 375000 is what? 

9. Each cipher amiexed to a number changes its vaJue how? 

10. Each cipher removed from the right ? 

9. — Fi-actions. 1. What do integers contain. — whole ones 

or parts and fragments of whole ones ? IVhat 
kind of units have they ? 2, What is a unit ? 

3. Divide an object — an apple, a circle, a stick — into two equal 
parts. Is each parr a unit? Why? 4. Is each parr a whole unit? 
A whole 1 ? A whole half ? 

5. How many fractional units are made by eurring into tliirds ? 
Into fourrhs ? Which are larger ? 
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NUMBERS IN RE'SUEW. 


6 . Units of any size smaller tlian 1 are called 7. One or 

more fractional units make ^ . 8. Give the largest possible frac- 

tional unit, and explain. 9, Give a veiy small one. How many of 
these make 1 ? 


10. — The Terms of 1. Can 3^011 illustrate in the divisions of 

a Fraction, the window sash, or otherwise, these or any 

nth PI* fi'nption*^ ^ — — 1_ X i JL _Jl_ 1 X 

UUUUi liclCbiOlib . J 2 ) 5^ 8^ 12^ 1 G? G* 

2. Eead them in the order of their size. 3. How many of each 
Avould make 1 ? 4. Upon what does their size depend ? 

5. How maii}^ fractional units in |, 6. How many of 

each size make 1 ? 7. Which fraction is nearest to 1 in value ? 

8. A fraction is expressed in what two terms ? 9. Which shows 

hoiu niamjr units the fraction contains ? 10. Which names them 

according to their size ? 

11. Give numerator and denominator and the use of each: — 

0 J ^ T IT 5 T2 3 ? Y V K. , O 2 J < 3 J o OZ. 

12. An integer with a fraction added is called a number. 

13. How many units in ? Which are integral, which 

"fractional ? 


11 . — Decimal 1. In the decimal system how may the 

Fractions. figure 1 have a certain value and then a tenth 

of that value ? 


Supply the omissions below : — 

2. 10.0 

3. 1.0 = yV of ^ 

4. 0.1 = ^ 

5. 0.01 = yU of = y-J-y 


6 . 0.001 = yV of ^ = Tl)Vo 

7. 0.10 = ten 

8 . 0.100 = thousandths 

9. 0.010 = ten 


10. What denominators must fractions have that they may be 
written decimally ? 11. If not written, how is the denominator of 

a decimal known ? 12. The decimal point is used for what ? 
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12 . — Reading 
, Decimals. 


I. Read the folloioing, II. Give numerator 
and denominator. III. Give the value of each 
figure separately. 


1 . 


Q G . 


2- /W; 

^tIo' j 


3.6 

0.54 

2.09 


4. 

5. 

6 . 


1 0 0 0 ? 

9 4.3 . 
*^1 0 0 ? 


0.003 


7. 

8 . 

9. 


0.249 


1 0 0 0 ? 

0.1478; 0.090 
0.219; 0.765 9. 16.47; 18.476 

10. Compare number of decimal x)laces witli number of ciphers in 
denominator. 11. What are mixed decimals ? I\niere is and used 
in reading them ? 


13 . — Abstract and 1. Compare 7 and 5 with 7 days and 5 
Concrete Numbers, days. IWiich are easier to add ? 2. Calling 

a number abstract when used by its elf ^ and 
concrete when associated with • something^ describe the niimbers in 
section 10. 

3. Classify: $275; 362 lb.; 873; one thousand; ten feet; a 
million people ; a bushel and a half. 

4. What is it that you really multiply and add; — figures in ink 

that represent nmnberS; or numbers themselves ? 5. In oral work 

do you add names of niunbers or numbers themselves ? 


14 . — United States At sight. — 1. "V^^iy may 1.23 be read as 

Money. dollars, dimes, and cents, but not as yards, 
feet, and inches?' 2. IVliat is meant by a 
decimal system ? (§ 4.) 

3. How many dimes are represented in $ 12.625 ? 4. How are 
they usually read ? 5. How else may the 5 mills be read ? 

6. Read, and explain the use of ciphers: $7.77; $7.07; $7.7; 
$ 7.70. 

Explain the meanings of dime, cent, and 7nill, as shoiun heloio : — 

7. Decern means ; dime = a tenth of , — 

8. Century means a hundred ; cent = a hundredth of — 

9. Million means a thousand; mill = a thousandth of — 
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numbers IE REVIEW. 


From dictation. -10. What is a double eagle? _ ' 

16 IVhy are not mills coined? 17. Of what use are they . 

18 What is counterfeit money ? 19. What gives value to paper 

^9 20 Are U S. coins made of pure silver and of pure gold 

2r\vhy is an alloy used ? 22. Try to fmd what 18-carat gold is. 

I Bead as dollars, cents, and mills. H- 
\lollars and cents. HI Hs dollars and thou- 
sandtlis. 


X5. — To be Read; 
tlien Written from 
Dictation. 


1 . 

2 . 

3. 


$38.19 


4. .Ip 0.625 

5. 309.083 

6. .15400.040 
10. 151,014,806.09 


7. 

8. 

9. 


1564MJV 

152908TVVU 

15 80,076.95 


decimals. 

10. Tell what hind of number, and the unit of eac i . — 

4 ft • 152; -|yd. ; f; f 0.10; 18; 0.36; 16 . ^ 

u select t.v„ Of moi-Aith Btcumts; « ic. of the s»e e.ze ».l 

“Ts hLS"— “• 

14 Site the mtegrel tmit end the f™t.on»l nmt ■>«- 

91 ap.e. 


ij-docen 24 9i qidrec 2.1 seconds 

lhmichofthcfoUo.vi„ghnmhc.hhneeth.sememtegrf^^^^^^ 

,lh -J-os. it»n 2,0001b. Iton i o„t. 


lU. 2 ^ . T 1 . 

16 Change the unit without changing t e va ue . 
■ 36 in. 6 ft. lift. 120 sec. 


ih. 


^ wh. 
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FIRST PRINCIPLES. 


17 . Definitions and Signs. 


I 


[FOK REFERENCE.] 

To the Tcaclic.v. — TIa-\ang learned to understand and use technical terms, the student should 
he led to formulate his own definitions of them. Such as are given here may aid in securing exact- 
ness and brevity: 


Arabic System of ISTotation. So 
called because it came into Europe 
from Arabia, and Avas brought by- 
Arabs from India. 

Decimal System of Numbers. 
A system in which ten units of any 
order make one unit of the next higher 
order. 

Decimal Fraction. One or more 
tenths, hundredths, thousandths, etc., 
of an integral unit. 

Decimals. Decimal fractions writ- 
ten after the decimal point, without a 
denominator. 

Decimal Point. A period used 
after ones and before tenths. 

Digits. Tlie numbers for which 
the nine Arabic figures stand. 

Denominator. The lower term of 
a fraction. It names the fractional 
units according to their size and shows 
into how many equal parts the integral 
unit is divided. 

Fraction. One or more of the 
• equal parts of an integral unit. 

Integer. A whole number of which 
the lowest unit is o?ie, not any part of 
one. 

Mixed Number. An integer and 
a fraction taken together. 

. Notation. The writing of num- 
bers in figures or letters. 


Number. That which answers the 
question “ How many ? ” ; one or more 
units. 

Numeration. The reading of num- 
bers exi3ressed in figures. 

Numerator. The uiDper term of a 
fraction. It numbers the fractional 
units contained. 

Period. One of the gi’oups, of 
three figures each, counting from the 
imits’ ifiace. 

Roman System of Notation. So 
called because invented and used by 
the Romans. 

Terms of a Fraction. The two 
numbers used to express it. 

Unit. One ; a single thing. } 

-f Plus ; and ; the sign of addition. 

— Minus ; less ; the sign of subtrac- 
tion. 

X Times; multiplied by; the sign 
of multiifiication. 

-f- or : Divided by ; signs of division, 

) In ; a sign of division. 

, /, (as in JA, -/a) Signs of 

division. 

= Equals or equal ; the sign of 
equality. 

$ Dollar or dollars. 

% Hundredths ; per cent. 

Ct., c., or f Cent or cents. 

@ At (the rate of). 

.-.Therefore. 
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XOIBEHS IX KEVIEIT. 


18. Tables of 3Ieasukes. 

[FOB BEFEUENCK.j 


Counting. 

12 things = 1 dozen (doz.) 

12 dozen = 1 gross (gro.) 

12 gross = 1 gTeat gross (g. gi\) 
20 things = 1 score 


24 sheets (paper) = 1 quire 

20 quires or '| 

> = 1 ream 
4S0 sheets i 


Time. 


CO seconds (sec.) 

60 minutes 
24 liours 
7 days 

2 weeks 

30 (31, 28, 20) days 

3 months or 

13 weeks i 

12 months or | 

365 days i 

365 d. 5 h. 48 min. 

40.7 sec. 

306 days 
10 years 
100 years 


= 1 minute (min.) 
= 1 hour (h.) 

= 1 day (d.) 

= 1 week (wk. ) 

= 1 fortnight 
= 1 month (mo. ) 

= 1 quarter 

1 year (yr.) 

~ (common) 

1 true or solar 
year 

1 leap year 
1 decade 
1 century (G.) 


}= 


Vcilue. 

U, S. Moneif. 

10 mills (mi.) = 1 ct. (ct., c., or f ) 
10 cents = 1 dime (di.) 

100 cents or I ^ ^ 

10 dimes i 


10 dollars 


= 1 eagle 


Ca uadi a n 3/o n eu. 

100 cents = 1 dollar = 81 
English Jlonei/. 

12 pence ((?.) = 1 shilling (s.) =8 0.243 -f 
20 shillings =1 pound (£) =84.8665 

French Jlaneu. 

100 centimes = 1 franc (fr.) = 80.103 
German Jloneu. 

100 pfennigs = 1 mark (^[.) = 80.238 
Capacity. 

Liijuid Jleasures. 

4 gills (gi.) = 1 pint (pt.) 

2 pints = 1 quart (qt. ) 

4 quarts = 1 gallon (gal.) 


1 gallon = 231 cu. in. 


Enj Jleasures. 


(For gniiii, iVuir, etc.) 


2 pints 
8 quarts 
4 pecks 
10 pecks 
21 Bushels 


= 1 quart 
= 1 peck (pk. ) 

= 1 Bushel (Bu.) 

1 = 1 Barrel (BBl. ) 


1 Bushel = 2150.42 cu. in. 


Avoirdupois Weight. 

16 ounces (oz.) = 1 pound (lb.) 

f 1 hundred- 


100 pounds : 

2000 pounds or 
20 hundredweight j 
2240 poimds 


\ weight (cwt.) 
f 1 ton (T.) 

■ 1 (short) 

= 1 long ton 



MEASURES. 


1 i T Ilf wlieat or 
^00 pounds = 1 bushel s 

I potatoes 

= 1 corn or rye 

= 1 oats 

= 1 barrel flour 

= 1 " beef or pork 

In most States. 


^o6 

*32 

190 

200 


Troy Weight. 

(For precious metals, jewels, etc.) 

■2i srains -f = ^ Pennyweight 
\ (pwt.) 


20 pennyweights = 1 ounce 
12 ounces = 1 pound 


4371 gi'ains = 1 ounce , 


7000 

4S0 

5700 


= 1 pound i 


.\v. 


= 1 ounce 
= 1 pound j 


A P othc ca ri cs' The igh t. 

20 grains = 1 scruple (sc. or 3 ) 


3 scruples = 1 dram (dr. or 5 ) 
8 drams = 1 ounce (oz. or 3 ) 


12 ounces ) ^ ^ 

- 1 = 1 poimd (lb. or lb.) 

oibOmnins j ^ ^ 


Length. 


12 inches (in.) = 1 foot (ft.) 

3 feet = 1 yard (yd.) 

101 feet or 
5^ yards j ~ 

320 rods 

5280 feet i = 1 mile (m.) 


: 1 rod (rd.) 


6 feet = 

6080. 7 feet or' 
1.15-f com- 
mon miles ^ 
3 Icnots = 


1 fathom 
1 Itnot 

nautical mile 
geographic mile 
1 leamie 


Circular Pleasure. 

60 seconds ('') = 1 minute (') 


60 minutes =1 degree (°) 

360 degrees = 1 circumference 

69i miles or 'i rW of latitude ; or 
60 geographic 1 = J 1 ^ of longitude 
miles J I on the equator 


Surface or 
144 square inches 

(sq. in.) ) ' 
0 square feet = 


301 sc 


j- square yards \ 
2 i square feet 1 
160 square rods 


Square. 

f 1 square foot 
■ t (sq. ft.) 

= 1 square yard 
(sq. yd.) 


, ^ * square rod 


43,500 square feet / 
040 acres 


1 = 


1 ^ _ 

\ (sq. rd.) 


= 1 acre (A.) 


1 mile square 
30 square miles 


={ 


100 square feet 


1 square mile 
(sq. m.) 

= 1 section 
= 1 township 
1 square 
(in roofs, 
floors, etc.) 


1728 cubic inches ) 
(cu. in.) j 

I 

J 


27 cubic feet 


Solid or Cubic. 

r 1 cubic foot 
I (cu. ft.) 

1 cubic yard 
(cu. yd.) 


I r 0 od Jifeasu res. 
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ISTOIBERS IN REVIEW. 



Addition. 

19 . — Combining 
Like Numbers into 
One Sum. 

At sight. 

think more important : to add rapidly or accurately ? 

Explain loJiat change you malce before adding — 

5. 3 wk. and 14 da. 6. 3 yd., 7 ft., and 
24 in. 7. ® 13 and 5? 0.85. 

8. In number 6 why not change to 
inches ? 9. In number 7 change to cents 

and addf 

10. 2 gal. -f 6 pt. = X qt. 11 . 48 oz. + 

2 lb. = a; lb. 12. 7 yr. + 96 mo. = x yr. 

13. _7_ + 14. 9 ft. + 108 in. ? 

15. 6 yd. + 36 ft. ? 16. 1 h. + 300 min. ? 

17. Why not add f and \ ? What change must be made ? 


Before unlike num- 
bers can be combined 
into one sum their 
units must be made 
cdike. 


1. Give the sum of 7 and 8 ; then prove by 
counting. 2. If you had not learned the sum 
of 8 bu. and 6 bii., how could you find it? 

3. Hind and explain a quick way of adding 
6, 4, 7, 3, 1, 9, 2, 8, 5. 4. Which do you 


20 . — Practice in 
Rapid Adding. 
At sight. 


Give in thirty seconds 48 sitms of tioo digits : *• 

1. By columns of two each. 

2, In pairs along the line. 


3. Add the four digits in each square : — 


A. 

1 

3 

3 1 

3 6 

3 5 

3 61 

2 6 

8 3 

1 2 

2 5 

1 2 

2 7 

2 3 


1 

5 

1 6 

4 6 

6 9 

2 8 

2 7 

8 8 

5 7 

9 5 

8 6 

5 8 

4 9 

B. 

7 

4 

7 6 

4 9 

4 2 

4 4 

5 8 

4 2 

4 5 

3 si 

1 6 

1 7 

j 

2 4 


7 

6 

9 6 

8 9 

1 1 

9 5 

8 9 

7 8 

4 7 

3 7 

7 9 

9 3 

S 6 


4. Add by lO^s : 8 624732176347289 






AV- '. r <- t 




EXERCISES. 


21. — Rapid Adding. Practise until 

At sight. instantly. 


you can give each sum 


I. 

46, 34 

10, 

127, 

123 

19. 

3000, 1798, 2000 

2. 

19, 71 

11. 

900, 

140 

20. 

1300, 2000, 175 

3. 

.53, 47 

12. 

560, 

240 

21. 

4080, 1507, 6000 

4. 

86, 32 

13, 

767, 

232 

22. 

85, 300, 9000 

5. 

38, 69 

14. 

808, 

191 

23. 

2 7 3 1 

IJ) I'd) 16) To 

6. 

47, 46 

15, 

346, 

509 

24. 

0.06, 0.18, 0.24 

7. 

65, 25 

16. 

888, 

212 

25. 

25%, 8%, 30% 

8. 

32, 99 

17, 

694, 

106 

26. 

0.41, 0.19, 0.40 

9. 

72, 88 

18, 

333, 

766 

27. 

$ 4.75, ^ 3.25, $ 7.87 


22. — Written 
Addition: the 
Process Described. 


. Give directions for jive stegos in addmg 378, 
492, 864, 793, 956, 309. 

I. Arranging tlie munbers. 378 

II. Beginning to add. 492 

III, Setting down tlie smn. 864 


635 

442 

340 

IV. ^^Canying.^^ 
The separate sums of four 
set domi at the left. Bead 

y. Testing, 
long columns 
each to show 

793 

are 956 
its 309 

390971 

value. 

Why are 

they kept sej)ai’ate ? 

3792 

23.- 

- Written 

ercise. 

Ex- Without copying, 

horizontally. 

fl9'st add vertically ; then 


1. 

2. 

3. 

4. 

5. 

6. 

5? 3.47 

$ 14.69 

$ 193.67 

^4769.83 $648,3.47 

7. 

8.62 

48.96 

846.84 

4392.16 

8432.97 

8. 

9.46 

37.81 

932.71 

8437.66 

6432.98 

9. 

6.58 

47.94 

683.77 

6989.84 

8469.32 • 

10. 

7.39 

82.66 

865.75 

4329.41 

9396.48 

11. 

9.88 

68.43 

392.50 

6832.47 

9375.58 
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JvUMBETiS IN REVIEW. 


24. — Rapid Adding. Try by practice 
TFrfffejK to do one example 

.a minute. Without cojmjing add IsL in A; 
2TmB: — 


1. 

From G 

to 1 inclusive. 


2. 

p to y 

7. d, to q 

12. / to G 

3, 

d to in 

8. c to r 

13. e to Vj 

4. 

e to n 

9. i to s 

14. d to X 

5, 

f fo ^ 

10. li to t 

15. c to y 

6. 

e to p 

11. (/ to u 



Subtraction. 


25. — Taking a 
Pait away. 


1. One part of 
17 eggs is 8 eggs. 

How would 3 'ou 
iind the other part if you had forgotten 
that S from 17 leaves 9 ? 

2. Take out 10 stormy days in J anu- 
aiy : x remain. 31 less 10. or ~ 10. or 
diminished by 10 = x. 

3. jMake a problem in subtraction, 

using concrete numbers. Which is sub- 
trahend. which minuend ? 4, The other 

part is The largest ]3art is — 

5. In subtraction, Avhich terms must be like numbers ? 



A. 

B. 

c. 

f?47o.21 

B 648.90 

d. 

649.85 

93S.2r 

e. 

837.64 

642.85 


246.89 

937.63 

T 

937.63 

846.75 

h. 

821.74 

324.93 

i. 

658.55 

698.79 

j- 

327.83 

128.93 

k. 

469.75 

648.72 

1 

984.96 

562.37 

in. 

678.94 

689.85 

n. 

627.34 

283.97 

0. 

234.56 

135.42 

F- 

789.12 

698.57 

2* 

346.89 

569.38 

r. 

764.83 

783.92 

s. 

758.75 

964.83 

t. 

839.65 

385.75 

u. 

387.93 

978.59 

V. 

648.77 

628.32 

w. 

849.64 

759.67 

X. 

376.86 

314.11 

lb 

978.35 

629.55 


26. — Finding the 
Difference. 


.Sid)tract and say v:hether the result is re- 
mainder or dijference: — 


1. You have S 12 and spend § 7. 2. You have 
S 12, and I have § 7. 3. You have $ 9, and will earn enough to make 
it S 15. 


r 







EXEECISES. 


4. Ho^v do 3 ' oil find the third term when 3^011 have the difference 
and the subtrahend ? 5. Tlie minuend and the difference ? 


27. — The Terms 1. Which is the larger niiinber. 3 ft. or 
in Subti-action must 24 in. ? 2. Which is the larger qiiantit 3 ' ? 
be iiike Numbers. 3. HoAY can one be subtracted from the 

sight. other ? 


4. A boulder weighs 7000 lb., a stone 
block 4 a ton. The difference in weight is x. Ex^fiain the “process. 


]]niere you can, give tico values to x, first like the minuend, then like 
the subtrahend : — 


5. 4 1b. -32oz. = a; 

6 . 60 mo. — 2 3 ’r. = x 

7. 0,7-0.03 = 0 ? 

8 . S 250 = S 525 


9. 10 h. — 240 min. = x 

10 . = 

11. 2 T . -2 1 b. = 0 ; 

12. a; -S 166 = 8 34 


28 . — Rapid 
Subti'actiou. 
Oral. 


Give in one minfite or less the difference 
between each number and the one below it ; 
between each number and the one at the 
right of it. 


C. i 15 12 


9 1 

13 

i 

1 10 

13 

5 1 

7 

3 

1 ^ 

S 

9 

10 

16 

11 

6 

6 i 

»'> 

0 

S 

6 

3 

12 

i 

10 

15 

17 


7 ! 15 9 18 

5*8 48 


8 4 

8 13 


is 


14 


is^UMBERS IX BEVIEIY. 


29. — Rapid 1. Give tlie difference between 100 and 

Subtraction. eacli of tlie following numbers. 2. Between 
Sight or dictation. eadi number and tlie one at its right. 3. Be- 
tween each number and the one below it. 


a. 

11 

88 

44 

74 ; 

52 

70 

36 

13 

60 

67 

3y 

48 

31. 

87 

b. 

35 

61 

82 

14 

91 

33 

22 

65 

42 

53 

15 

59 

69 

47 

c. 

83 

30 

23 

57 

89 

43 

95 

29 

68 

32 

84 

26 

79 

16 

cl 

55 

81 

73 

72 

21 

94 

56 

99 

17 

93 

41 

66 

58 

51 

e. 

92' 

19 

63 

45 

96 

18 

86 

46 

76 

49 

71 

62 

27 

85 

.h 

64 

77 

24 

28 

34 

39 

78 

38 

80 

25 

97 

54 

98 

40 


4. From 1000 take 120 175 225 350 760 807 901 

5, What remains when each of the numbers in the table is taken 
out of 129 ? 151 ? 173 ? 


30. — At Sight. 


1. 

2. 

3. 

4. 

5. 

6. 

700 

3000 

60503 

25000 

35111 

36459 

■325 

800 

40402 

37892 

46221 

47560 

7. 

34 -f iv =48 

27 = 80 

0!— 79 = 23 a 

: -f 24 = 150. 


8. Replace x v:ith the gyroper number. ThinJc quickly. 


klinuend 

48 

62 

X 

84 

27 

X 

80 

36 

X 

80 

Subtrahend 

16 

X 

19 

16 

X 

46 

X 

17 

24 

X 

Eemainder 

X 

40 

26 

X 

19 

15 

19 

X 

17 

21 


31. — Oral Problems. 1. If yon sleep 8 h. and spend 5b at school^ 
For dictation, 0^ tlie 24 remain ? 

2, Out of §2 I spend 37^, a half-dollar, 
and a dime. What have I left ? 

3. What is the hundredth day in 1897 ? 

4. What is the difference in latitude between a city 35° north 
of the equator and one 34° south of it ? 




QUESTIONS AND PROBLEMS. 
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5. If a person is 69 yr. old to-da}^ ; wlien Avas lie born ? 6. A man 

Avlio died in 1879 AYOidd liaA^e been 100 3^’. old if lie liad liA^ed 13 yr. 
longer. When Avas lie born ? 7, In AA^hat 3^ear Avas a house built 

that noAA^ lacks 12 yr. of being loO jt. old ? 

8. What niunber is 16 less than 100 — 59 ? 

9. At 72 min. after half-past three, AA^hat time is it ? 

10. Find AAdiat remains in counting backAvard b}- 13^s from 100. 


32. — Oral 1. From 97 count backA^mrd rapidl}- by 

Exercise. 6's ; 8’s ; 9‘s ; 12’s. 

At sight 2. Count up to 200 by 17’s. 

3.‘13-f-a; = 120 250-a; = 120 a;-h2L=:17 
Wiat change from a So.OO bill that gxiys for — 

4. O^^sters, §0.75 5. Gloves, §1.25 6, Pens, §0,35 

Crackers, 0.38 Scarf, 0.75 Ink, 0.15 

Cheese, 0.62 Pin, 2.50 Paper, 0.87L 

7. Add the difference between 38 and 67 to the subtrahend. 


Find what remains after receiving and paying as shoAvn below : — 

P.'ikl. Eeceived. Paid. 

§28.00 10, §2.25 §1.75 

19.00 3.75 2.30 


Eeceived. Paid. 

8. §1.16 §0.93 
0.24 0.17 

0.60 0.25 


Pcceived. 

9. §45.00 
95.00 


70.00 23.00 


1.25 1.25 


1. Tiw subtracting one order at a time, in 
the work at the left, giving each figure its 
real value. AThat is the first difficulty ? 

2. If yon had 83 sticks in bundles of 10 each, 
Affith 3 sticks OA^er, hoAV Avonld 3-011 subtract 7 
sticks ? How man 3 - bundles remain ? 

3. At the left, 5 tens are to be taken from x 

tens. 4. What was added to the 3 ? 5. AAdiat 

ma3^ be added to test the Avork? 

6. GIa- e directions for each separate step in the process. 


33. — Written 
Subtraction : 
the Process. 

457 from 688. 

iMinuend 683 
Subtrahend 457 

Remainder 226 
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jS^U.MBEKS IX BEVIE^r. 


34, — Written Without coj^i/ing Jind quichiy the sum of the 

Exercises. four differences between — 

1. <3 and/ 3. ^ and 5. z’and,/ 7. 7o and Z 9. mandn 

2. f and g 4 . h and i 6. j and k 8. I and m 10. n and e 

Find the sum of the ten differences between — 

11. and B 13, 0 and D 15. A and G 

12. B and G 14. D and -.1 16. B and D 


A. B. 


G. B. 


e. 1 

S 3764.82 

§4769.31 

/ 

927.35 

3468.97 

.7- 

860.83 

385.68 


,1527.96 

2487.32 

i. 

3784.98 

694.39 

j- 

2876.45 

1748.64 

k. 

825.35 

4839.87 

L 

96.47 

658.34 

m. 

849.33 

1987.62 

n. 

3276.41 

594.83 


85 5000.37 

§ 9000.15 

689.82 

'794.38 

1348.75 

1866.75 

946. 

2889.43 

37.89 

648.95 

9586.34 

1864.37 

829.85 

624.94 

1472.98 

1739.41 

468.32 

866. 

5500.31 

49.75 


1, Ponr parts of To are 18, 9, 13, and 22. 
The lifth part is r. 2. 37 gallons are in a 
tank. Add 17 A\’liile 23 riui out. lYliat re- 
mains ? 

3, An engine goes foinvard 25 rd., back 38 rd., for^vard 60 rd. 
Ho'w far is it from the starting-point ? 


35. — Oral 
Problems'. 
At sight. 


4. Horr much farther is it roimd a 17-foot square than roimd a 
square 13 ft. ^vide ? 

5. By annexing to 57 the figure 6 how much is added ? 


6. Taking the 5 from 275 leases how much ? 

7. Bought a pony and phaeton for § 500. Sold the pony for 8 1 < o, 
losing S 50. UTiat did the phaeton cost ? 


QUESTIONS AND PEOBLEMS. 
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8. Having 8100 in bank a person dravs 8 25, deposits 8 loO, 
draws 8 7d and 8 oO. How iiincli remains ? 

9. One horse is worth 8 oO more than a second and 8 loO more 
than a third. If the highest priced one is worth 8 200. what are 
they all worth ? 

10. If yon find 5 eggs one day and 6 the next^ how many dozens 
will you get at that rate in a week ? 


36. — Problems. 1, How much remained in. bank to i\Ir. 

Written worJc, Hich'S credit Saturday nighfi what he put in 
and took out being as follows for the week : — 

Deposits: 826.95; 8 793.82, 8127.96; 8 839.61, 8 500; 8387.28. 

Withcbawals : 8 18.56; 8 689.37. 8 119.28; 8 619.39. 8 600.^8 125.82. 

2. A merchant's assets are as follows : — 

Merchandise in store; 821876.39; cash on deposit. 81189.38; due 
from customers; 81897.61: real estate; 828619.27. He owes for 
merchandise; 8 16183.56 ; for real estate; 8 6198.27 ; on promissory 
noteS; 8 6483.75. How much will his estate be worth if he closes out 
his business and pays his debts ? 

3. I have on hand at the opening of business cash to the amount 
of 8 846.95. I pay out 8 84.92; 8 64.87, and have on hand at night 
8 837.69. What have I received ? 

4. I received during the day 8 249.85; and I x^aid out 8 521.75. 1 

had on hand at night 8 37.62 : in the morning x. 

5. Thomas Bond begins business January 1 with cash 8 478.37 and 
merchandise 81875.28. At the close of the year he has 81187.63 
worth of merchandise and 8 738.29 in cash. How much has he 
gained, or lost, dining the year ? 

6. The siun of two lunnbers is 316301. The smaller is 89795, the 
larger x. 

7. TTliat ninnber must be subtracted from one million to leave the 
diiierence between 347689 and 486931 ? 
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ITUMBEES IN REVIEW. 


8. Tlie distance from A to B is G28 feet^ from A to C 1426 feet^ 
and from B to D 1648 feet, all in a straight line. How far is it fi’om 
C to D ? Draw a line and mark oft’ the distances. 

9. How many days of 1897 have passed before Aug. 15 ? 

10. Wliat is tlie difference between the sum of column H, page 12, 
and that of column B ? 

37 . Cash. Note. — An account -with “Casli” is, as it were, an account 

'With one’s casli-box or pocket-book. Cask is debtor for all that 
Accounts. is in, and cash is credited with all that is taken out. 

Dr. Cash. Cr. 


1896 
(XjiAj. / 

ka^ncL 

100 

00 

1896 

8 

/Sy ?yicLQy&. 0(Hoa^kt 

^60 

00 

6 

cL 

60 

.00 


'''' 

360 

00 

7 


26 

00 

8 

(^totkiA^o^ 

26 

00 

/O 

Lam>cL 

726 

00 

// 


76 

00 



qoo 

00 



(?00 

~dd 

22 kamcL 

76\ 

00 \ 






1. Cask is charged with having received four amounts which it ' 
owes me and for which it is my debtor. How much was there at 
the beginning ? 

2. Wliat was added from sales of merchandise ? 3. Cash is debtor 

for the price received for land. Why is the income from rents charged 
to Cash ? 4. What is the total amount my cash has received if I 
wish to draw upon it? 5. How much does Cash pay back to me 
for the j)Nrchase? 

6. Why do I credit Cash with my clothing expenses ? 7. What 
are the total outgoes for the month ? 

8, What is the footing of the debit side ? 9. What more might I 

have sjDent so as to balance the footings ? 10. How is the balance 

found ? 



QUESTIONS AND PROBLEMS. 19 

38. — Written 1. Balance the cash account of Charles 

, Exercise. Watson. He has on hand 5? 4.21. He re- 

ceives at various times ^6.24, ^7.36, $8.49^ 
^ 7.34, ^ 6.75. He pays out $ 8.75, $ 9.81, $ 3.26, $ 8.39. 

2. Monday morning a merchant begins business with $247.84 on 
.hand. • He receives $ 24.75, $ 86.91, $ 84.28, $ 97.25, $ 164.29, He 
pays out $ 18.99, $ 37.49, $ 64.91, $ 83.15. Bind the balance on hand. 

Bind the balance of each of the following accounts : — 


3. 4. 5. 


Dr. 

Or. 

Dr. 

Or. 

Dr. 

Or. 

f 987.66 

f 629.66 

^ 4768.82 

$468.34 

$649.81 

$ 82.46 

1839.76 

83.74 

947.61 

984.69 

8439.87 

981.32 

6482.91 

968.71 

847.77 

1483.22 

648.38 

641.26 

478.86 

28.46 

3998.64 


91.76 

239.86 

698.47 

318.93 

8372.91 



728.41 



Multiplication. 



39. — Numbers 

A : TJaequal numbers. 

B : Equal numbers. 

Combined. 

9+8+7+4= 

=28. 7+7+7+7, or4x7, =28. 


At sight. 

1. In A, 

the combining process 

is — 


2. Can more than two numbers be added at a time ? 

3. Under JB, the first x^i'ocess is the shortened process is 

4. Do you know the product of 4 7^s by counting or from memory ? 

5. Which niunber is to be multiplied ? Which is the multiplier ? 

6. Why not get the result in A by multiplying? 7. Compare 
addition and multiplication. 

40, — Rapid Factoring. What numbers multiplied together, i.e. 

Oral wh^t factors (smaller than 14), produce — 

1. 28, 32, 33, 35 4. 65, 66, 72, 77 7. 108, 110, 117 

2. 36, 39, 42, 45 5. 78, 81, 84, 88 8. 121, 130, 132 

3. 48, 49, 52, 54 6. 91, 96, 99, 104 9. 143, 156, 169 
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IX KEYIKW. 


10. The sign a means: separate into two ec[ual factors, or iiiid 
t he square roor. a 2o : a SI : a oO : a 10. 11. A ill = .r x u : 
A i-1 = .r : A 01 = .r : a 1 X -o = ,r. 


41. — Principles in .r X S S = S 21. 

Multipl 3 *ing'. 1 X .r = S sq. ft. 

— 1. Say 

which is multiplier aiul which mulriplicaiul, 
giving values. 2. What are the factors 
t^makers^ of S 21 ? Of S sq. ft, 2 
For dictFiou. — 3. What is an addend? 

A subtraiiend ? A multiplicand ? 

1. 2 lake two examples: the multiplicand 
concretti, in one. abstract in the ■ other. 

5. Try multiplying by o ^tonos or any 
c one rote nu mb e r . 

6. Show with objects that o x 1 of a 
kind are 12 of the same kind. 7. Give the factors of S 21 : 19 in. ; 
IS cases. 

8. Compare 1 x d bu. and d x 1 bn. 


I. (Itr'y 0/(0 jdetor 
can be concrete. Both 
mav be abstract. 

II. 'The jproduct 
and t/'iC coiicrete jac- 
tor :ciU be uike^ 
numbers. 

III. The order in 
ivhich the jactors are 
used iciU not aTect 
the product. 


42. — Kapid 
IMultipU'iiig. 

Orj;. 


For dictation. — 1. 9 and 12 are factors of 
what ? lo and d ? 19 and o ? 11 and 12 ? 

S S multiplied by 1 ? 11 ? l-i ? 


3. 3. OtW 10 C:. 2: 12. lo. 

1. ISxSS: dxS^: 2x37. 
5. 371. 2: d, 121: 8 lA 1. 


Jl'ultip'y by 9 and add 9 : — 

6. 7 1 0 12 d 11 13 

Gi re tico jactors rna/xi no — 

7. 03 72 IS 91 ft. 7S dOd. 


8. Wultiply the following by S : by 9 : by 12 : — 

7 bales 70 bales SO rods 30 fathoms 90 feet 


At sioht . — 9. Give each product quickly, stating which factor 
is multiplicand : — 




QUESTIONS AND PRINCIPLES. 


0 : 


10. Give two factors of 132 see. ; 125 in. : 14l5 : lOS li. 

11. Take 1x7 from 9 x 7. 13. Acid IS x 13 and 2 x 13. 

12. Take 6 x S from S x 9. 11. 3x9 in. 1-6x9 in. = x. 

15. 3-=3x3 = 9: 1': GA S-: 7-: 9-; 12- : 20-; 50-. 


43. — 1st: Wiitteu 


JL/'ra/ipc a-s shoicn at the right, then comj'iJet^ 


Work; 2d: Oral Ex- the equations. L 

planation. 2. 7x679= o. 12x513 = 

2hinh' iL'hat is required eind icrite equarions grerrii the 
fbUoicing data : 3 x 91 = 27>\ 

1, At 2 for a quarter what will 11 baskets cost ? 


Find S X S5S 

8 X 8 = 

8x 50 = 

8 X 800 = 

8 X 858 = 


5. 3S7 poles at S 1 each. 8. 1031 lb. of 61 sugar. 

6. 6 doz. barrels, S 2.50 each. 9. S h. 20 min, a dav. 6 days. 


7, 12 men. 10 d.. 8 2 a day, 10. 8 1 a week for 2 yr. 


44. — Written 
Mnltiplic ation. 


For oral 


A. 

R 

1S3 

ISS 


70 

12S1 

12.S10 




Bu an integer of one jigure . — C. 

1. Under C whar are added to get ISi 
the result? 2. Explain their posirion 6 
and re:!! value. 3, Show liovr the re- 
suit may be got 'withoxit setting down qg 
the pxirtial pi\xiucts. g-L 

Bu 10. 100. 1000. etc. — 1. Annex 

^ , 20.31 

a cipher to 2S, ano. give the values 

of tlie S and 2 before and after the 

change. 5. How would you multiply by 

10.000 ? 6. Compare the work under A 

and B. and make a rule for multiplying by 

any number of 10*s. lOO’s. etc. 

7. Eead these nmnbers inultinlied bv 


10. by 100. by 1000 : — 


61 S37 916 


S. Compare 90 x 100 and 100 x 90. 


9 , 


S176 29.175 

120 X 300 = ,r. 
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jSTHMBEES in eeview. 


45 . — For Rapid Fig- Find the 2 ^'i^oduct : — 

Tiring. 1. 6 X 4763 = 2. = 8 X 4931. 3. 9 lb. 

and 6789. 4. 5987 by 7. 5. 84^965 by 80. 

6. 8 X § 12,039. 7. 843;794 and 300. 8. 1,203,900 x 50. 9. 1 ft. 

8 in. X 3100. 10. 34,000 and 90,000. 


46. — MTiltipl 5 ring 1. In the work at the right, read the mnlti- 


by any Integer. 

For oral analysis. 


multipliers are 


plier. 2. What three 
used ? 3. Eead the 2d 

partial product. 4. 4 x 578 
would be what ? 5. Explain how the 3d partial 

product is got. 6, Would it affect the result if we 
should multiply first by 300? 7. In ordinary 
work how much of this may be omitted ? 8, AYliere 
isthelowestfigureof apartialiDroducttobewritten? 316 x 578 = 199,988 


578 
346 

0,468 
23,120 
300 X 578 = 173.400 


6 X 578 = 
40 X 578 = 


47 . — Tlie Process 
Described. 

Choosing a Multiplier. 
Oral. 


Give directions for six steyos in muUiyilyincj : 


S7 multiplied by 
2378 must equal 
S 16646 

For 2378 

multiplied by 7 

equals 16646 


Ai'ranging the factors. 


Beginning to multiply. 

Setting douTi and carrying. 

Arranging partial products. 

Einding entire product. 

Testing the work. 

In finding the cost of 2378 bbl. flour, at 
§ 7, what is the true multiplicand ? 

h. To shorten the process, why must we use 
abstract numbers as shown at the left ? 


48 . — For Rapid Figming. 


3. 37dx432 

4. 427 X 83 

5. 329 X 347 

6. §687 x 4395 


7. 64 oz. x 976 

8. 217x319 

9. 846 X 9372 

10. 387 T. @ SS 


1. 536 X 846 

2. 3976 X 597 
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ANALYSIS. 


49 . — Examples Oral — 1. Perform tlie work at 

with Decimals, tlie right aloiid^ gi^hng each figure 
its value in dollars or cents. 2. Ex- 
plain the position of the decimal point in the product. 


S4.37 

19 


§ 39.33 
g43.T 
§ 83.03 


imuen. — 3. 479 cd. @ $ 12.00 ? 

4. 4868 T. hay @ ^5 27 ? 

5. 25,789 bbl. flour @ i 5.00 ? 

6. 787 M. brick @ § 16 ? 

7. 793 X 7 cents ? 

8. § 0.07 X 793 ? 


Write the product in cents; 
then in dollars: — 


9. 239 men get f 5.75 each. 

10. 2958 lb. tea @ $ 0.67. 

11. 234 million half-dimes. 

12. §5.624 X 8 X 3. 


Analysis. 


Explain the process that you nse:— 

1. Take 16 in. from -J yd. 2. Add l yd. 
and L ft. To Avhat may both be reduced? 
3. 7x4 of 120 = a*. 


4. ^ of § 57 = a; 5. 6 x 800 = 6. 

2 o ~o of § 0 / = y /X 800 = 

10 X § 0.57 = 13 X 800 = X 

7, 19 qt. = X gal. 8. 2 yd. @ ISp 9. 

108 in. = X yd. 4 doz. @ 16i^ 

4 lb. = a; oz. L yd. @ 32^ 

4 lb. = X oz. 

10. a; X y = 64 ; S~ = z: -\/64 = a*. 


8. 2 yd. @ 18^ 
4 doz. @ 16i^ 
4 yd. @32^ 


6. a’ = 200 x 84 
y = 'ih)^^ 2375 
2 ; = 101 X 80 
9. 34 lb. @ 20 ^ 

1 lb. @ 16^ 

2 qt. @ 124 ^ 


51. — Analysis of 1, Make a XDroblem in which the equation 
Problems. 4 X 16fp = X will indicate the work to be 
Oral done. What are the two equal quantities ? 

2, Which is easier to do : reason about a x)i’ol>lem so as to show 
how it may be solved ; or figiu’e out the result after being told how 
to do it ? Prom which do you learn more ? 3. Ex^fiain the maxim : 
Well imderstood is half doiie.*" 4, Define an equation. 
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i^miBETfS IN REVIEW. 


52. — Problems to 1. ^2.50 ^vas the expressage on 19 tables 

be Stated. @ §12.74, and 2S chairs @ § 2.o8 ; x is the 

Fo)' icritten v:ork\ total cost. 

Statement. — § 2.50 -r 10 X § 12.74 4- 28 x § 2.58 = x. 

JlaJce an equation showing all that must be done to find the value 
of X ; then find it. 

2. 130 men @ § 2 a day^ 47 @ § 1, and 8 @ § 3.50 receive x dol- 
lars in one day. If paid Aveekly. they receive y. 

3, X is what is paid for — 4. The amonnt received = x. 

24 and 64 lb. tea @ § 1.19 217 A. wheat ; 

59 bu. potatoes @ 75^ 27 bn. to an acre ; 

SO lb. coffee @ 34d sold for 83^' a bushel. 

5. A nursery contains 1000 trees: 75 are dead; the rest are to be 
sold @ § 2 each. They Avill bring § x. 

6. 3 house lots cost § 1260.80 each and sell for § 1500 each. The 
total gain is x. 

Use a short method in finding — 

1, The sum of 827 x § 9.28 and 183 x § 9.28. 

8. The difference between 649 x § 12.84 and 149 x § 12.84. 

Division. 

53. — Finding an JFor dictation. — 1. The product of two 

Unknown Factor, factors is 48. One is 6 ; the otherj — ... 

2. How many 9's in 54 ? What goes 9 times 
in 63 ? 3. 12 is the miiltiplicand ; how many times is it taken to 

make the product 84 ? 4, What multiplicand, repeated 12 times, 
makes the product 108 ? 

5. Suppose one factor and the xmoduct are known: how is the 
other factor found ? Illustrate, using § 6 x a; = § 42 ; and § a; x 5 = 
§45. 6. Why is the process called Division? 
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At sight. — 7. Show by the examples in 5 that — 

(а) The ggrodact becomes the dividend (something to be cliviclecl) ; 

(б) The hnowii factor becomes the divisor; 

(c) The unknown factor, when found, becomes the quotient (show- 
ing how many times, or the size of each part). 

8. - Give the quotients : a; x 15 = 30 d. ; § 9 x a; = 108 ; 

6)120 Of r-o f ^^0 56 o 

^ : 96-f-24=:a;; Y2:.a; = 4; — = 8. 

X 16 X 

9. Describe the four different ways of indicating division shown 
in the preceding line. 

10. Dind two factors of 96 leagues ; 91 d. ; 168 h. ; 182^. 


54. — The Process 1, Division is the reverse of 2. How 

of Division. may the multiplication table help to find a 
quotient ? 3. Without that table how might 

one find the number of 12‘s in 60 ? 4. Dind by subtraction the 
number of 24's in 96. 

5. How many 12‘s in 1740 ? 


12)1740 
' 1200 : 


: 100 12’s 


12)1740 

12 


1 2)1740 

145 


6. Are-tliere 200 12'‘s 
— • — in 1740? 7. Are there 

*50 100?. 8. Subtract them: 

GO = 5 12’s 60 , ■ o n XT 

— — what remains ? 9. How 

lotal = 145 12 s many 12's in 540 ? 

10. Subtract 40 12^s : what remains ? 11. 60 = x 12's ; subtract 
them : what remains ? 

12. How many 12's in all have been taken from 1740 by the three 
subtractions ? 13. Explain the changes under B. 14. Perform 

aloud the work of C. 


: 145 12-s 
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KUMBEES IN EEVIEIY. 


15. What is the difterence between long and short division ? 


A. 


235)48074 

47000 = 200 235’s 


1074 
1045 = 


7 235’s 


29 207 235’s 


E. 

207., 


235)48074 

470 


16. Explain process 
A of linding how 
many 235’s in 45674. 

17. Explain process JB. 

18. Wh}' are there no 
tens in the quotient ? 

19. What x^ort of am 

other 235 is found in the remainder^ 29 ? 20. Ey how much 

should the dividend be increased to give 208 for a quotient ? 


1074 

1045 

29 


55. — Examples. 1. How many 9’s in 4752? 2, 8’s in 

Written. 9896 ? 3. 12^s in 3300 ? 4. 15’s in 4650 ? 

^ 5. 25 )16325. 6. 17784-312. 7. 

8. 27 = 40527. 9. Product = 9672; quotient = 372; divisor = a;. 

10. 96 and 75 are the factors of what dividend? Give proof. 

11. Show that 33810-245 = 138. 12. Multiply 245 by 138 and 
find the x^^i’tial xn’oducts in the work of Examxile 11. 

56. — For Dictation. 1. How many 99’s in 500 ? 1000 ? 10,000 ? 

0ml. 2. Count by 99’s to 500. By 98’s to 500. 

3. Define diviclencl; divisor; remainder. 
4. 4 of 12 is -I of what ? 5. § 12 - 24 = $ x. 6. What kind of 
number is the quotient when the divisor exceeds the dividend? 
7. If 6 shillings make f 1, one shilling is worth x cents. 

8. Knowing one factor of 48, how can you be sure of the other ? 

9. lYliat are the three factors of 18 ? Give 4 divisors of 18. 10. The 
largest divisor of 72 is x. Of 48 ? The greatest divisor of both is 
what ? 


57. — Tile Given Fac- 1. How many § 10 bills make .1? 300 ? 
tor lake the Dividend. 2. One factor of 60 yd. is 6 yd. ; the other 

At sight. is 3. In multiplying two factors to 

make a x)t*oduct, which factor is always 
abstract ? Which may be concrete ? 


PEINCIPLES AWD PROCESSES. 
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A divisor that is like the 
dividend is one of its equal 
puji'ts. The quotient tells their 
number^ shoiving hoio many 
times the divisor can be sub- 
tracted from the dividend. 


4. If 7 ft. X 6 = 42 ft., 42 ft. 

7 ft. = X, and of 42 ft. = y. 

5. Show by the last example 
that when the dividend (or prod- 
uct) and the given factor are alike 
the factor to be found must be 
abstract. 6. Show that the quo- 
tient might be found b}^ repeated 
subtractions. 

...... 9. 400ft.)8000ft.(a; 

7. 90 in. 6 in. = a;. ^ ^ 

8. 28 qt. in 84 qt. a; times. 10. 45 % -r- 15 % = x. 

58. — The Given Fac- 1. 8 hats cost § 40, 1 costs x. a; x 8 = 40 ; 

tor Abstract ; Dividend ^ of 40 = X. 2. When a product or divi- 
Concrete. deiid is concrete, are the factors* like or 

For dictation. unlike ? 


3. Which factor shows — 

(a) the number of equal parts 
united ? 

(b) the fractional part of the 
dividend to be found? 

(c) the size of the parts ? 

4. Each woman gets of $ 60. 

The number of women is x. 

5. When 20 books Cost $ 200, what x^art of it will one cost ? 


An abstract divisor of a 
concrete dividend shows hoio 
many equcd members make 
the dividend. 

The quotient is one of 
these numbers. 


59, 


3. 

4. 

5. 

6 . 
7. 


— Examples. 1. 6432 ft. ~ 90 ft. = x. 

Written. 2. One factor of §475,000 is §250, the 

other is x. 

84 equal numbers make 6300 yd. Eind one. 

360 m. = multiplicand ; 25,520 m. = product ; = multiplier. 

Multiplier 125 ; product 100,000 bales ; multiplicand 
Divisor x quotient = § 16,750 ; divisor = § 670, quotient = x. 
Dividend = 197 x § 461 ; quotient = x. 
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NUMBEKS IN RE^HiEW. 


8. After subtracting 220 ;r times from 44022^ wliat is the least 
that must remain ? 


Find cost of one acre, tchen — 
9. 64 cost f 367 x 28. 


10. 128 cost § 1000. 


60. — Division: the 
Process Described. 

1. A box of 'gens 
contains a gross. Make 
a problem for the work 
under A. 2. Under B. 


A. 69 
144 pens) 10,000 pens 
8640 pens 
1360 pens 
1296 pens 
64 pens 


25)$ 176.95 
$175. 
$1.95 
$1.75 
$0.20 


3. Explain Avhy in each case all the numbers but one are like 
numbers. 4. What numbers when added make the dividend? 


5. Why Vot divide the § 0.20 ? 


6. Give directions for six steps in division. 

I. Arranging the numbers. 

II. Choosing 1st partial dividend. 

III. Writing quotient figure, 
ly. Einding product to subtract, 
y. Completing 2d X)9.rtial dividend, 
yi. Einishing the process. 


61. — Rapid First column (g. 29). 1. Divide by 

Division. 2 ; 3 ; 4 ; 5 ; 6. Give integral quotient and 

Oral. remainder. 2. Eind -jR-j fj. Give 

the exact size of the equal parts. 

Second column. 3. In each number how many times will 10 go ? 
100 ? 200 ? 300 ? 40 ? 4. Use as divisor 50 ; 60 ; 80 ; 90 ; 70. 

Give remainders. 

Third column. 5. Give quotient and remainder in cents after 
dividing b}^ $ 0.50 ; $ 0.25 ; § 0.80 j § 1.10 ; § 1.20. 

Fourth column. 6. Give results in dollars and cents of each 
dividend - 1;000 ; ^ 2,000; -200; -- 4,000 j --3,000. 
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1. 

2. 

3. 

4. 

5. 

6. 

a. 21 

450 

§ 1.50 

§4261 

§ 567.82 

347,694 

h. 32 

520 

1.25 

8937 

739.75 

932,976 

c. 43 

636 

1.75 

. 6425 

947.50 

843,207 

d. 54 

724 

1.38 

8034 

842.90 

600,398 

e. -65 

837 

2.75' 

6481 

838.38 

347,291 

f. 76 

964 

3.25 

8972 

496.81 

468,394 

g. 87 

523 

4.50 

4729 

149.85 

729,831 

h. 98 

649 

5.40 

6834 

328.74 

476,984 

i. 89 

732 

9.60 

‘ 9287 

692.48 

294,765 

j. 78 

807 

7.23 

9799 

728.47 

300,041 


62 . — Practice in First column. 1. Divisors : 13; 14^ 15; 16; 17. 

Division. Use sliort division. « 


Written. 2. Divide 18; 19; 20; 21; 22. 

Second column. 3. By short division find the other factor when 
one is 99; 98; 97; 96; 95. 

Third and Fourth columns. 4. Change both numbers to centS; 
then use the larger as dividend. 

Second and Sixth columns. 5. Divide numbers in 6 by numbers 
in 2 and give remainders. 

6. Col. 4 -7- (col. 3 + col. 6). 7. Col. 6 -f- col. 1 x col. 2. 


63. — Oral Problems. 1. ^ of 10 min. = x sec. 2. 3 sec. in 10 
At sight. niin. x times. 3. x repeated 125 times = 7 50 
min. 4, Three j)Gi’Sons share § 12; 630 un- 
equally. How much may each receive? If they share equally; 
what must each have ? 

5. § 62;500 is separated into x packages containing § 125 each. 

6. One of the equal parts of 16,250 is 250, How many rnore such 
equal parts are there ? 

7. If 208 tickets are distributed one at a time to each of eight 
persons; how many will each have when the tickets are half dis- 
tributed ? 
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NUMBEBS IN BEVIEAV. 


8. liow many bags will hold a million dollars if there are 100 
twenty-dollar gold iheces in each bag ? 

9. Take -jV of ® 2.10 from of it 

10. ilake two examples : one with quotient abstract ; one concrete. 


G4. — Tile Funda- 
mental Processes. 

For dictation. 


1. Which of them have to do with combin- 
ing several numbers into one ? 2. When is 

the shorter process used? 3. Contrast sub- 
traction and division. How are they alike ? 
4. Is the number which equals 10 8’s a sum or a product ? 

5. If yon pay $ 2.38 Avith a § 10 bill, AAdiat is left ? 6, hour luun- 

bers make 87 ; 12, 16, and 5 are three ; the fourth is Avhat ? 

7. 37 — 15 = 2 X Avhat ? 8. 9 is Avhat part of 12 ? 9. AAdr. = hoAV 

many hours ? 10, Why pay 13^ for i yd. at 25^ ? For -| yd. I 

pay 


Without copying, find the difference: — 

1. 2. 3. 

^478.36 $548.79 379.64 

$ 1399.78 $ 693.78 1633.99 

5. $ 2000 -$ 367.41 6, 932.61-878.95 

7, Take the sum of the last three subtrahends from the sum of 


65. — Short 
Examples. 

Writtev, 

4. 1847.21 -1368.27 


the last three minuends. 

8. If 6 bbl. oil cost i 47.70, 29 bbl. cost a;. 

9. Multiply 648 by 8:^. 10. § 24.84 x = co. 


66. — Oral Exercise. 

At sight. 


1 . 

27 + 43 = a; 


26 + ^^ 

58 - 19 = a; 

60 -a; =32 

X y = 100 


2 . 

16 X 9 = .'« 

7 X a; = 91 
- 4 a; = 144 

«)=^VofT2 
-1 of o; = 90 


X 

375 = 3 X a; 

15 = I of cr 

6 A of 144 

X 

720 -- a- = 180 


4. 

j x = 7-5i^ 

of 7 = « 
2x3-1 = a- 

■ ^ * = 7-^ Si 

3k XX = 7 


Supply values of x and y. 

3. 

1 of 630 = 9 


A 
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5. The divisor is ‘i, tlie quotient is 346. Plow many 7^s are sub- 
tracted from the dividend in finding the quotient ? 

6. In dividing 9000 into 4’s, how many 4^s do we at first subtract 

from the dividend ? 7. What is of what remains ? 

8. Compare 6 lb. and 1 lb. ; the cost of 6 lb. and the cost of 1 lb. 

6 lb.’ cost 84)^, 1 lb. costs of 84^, or x. 

9, 9 is 4 of ^r. 27 lb. cost f 1.80, 9 lb. cost y. 

10. If 14 lb. cost 84^, what will 10 lb. cost ? 10 x of 84 = x. 


67 . — Statement of 1. If 16 cd. wood cost § 120, 24 cd. cost 
Problems. what ? In solving such a problem which of 
Oral and loritten. these suggestions seem most important ? — 

I. What is to he found out 9 (Cost of 24 cd.) • 

II. Facts that hely;) to find it. (16 cd. cost §120.) 

III. Process, hy steps, hriefiy set doion. (24 x § 120 = cost 
of 24 cd.) 

TV. Indicated loorh performed. (24 x yV ® ~ ^ 180.) 

Y. Whether the result is reasonable. (24 cd. should cost 14 times, 
as much as 16 cd.) 


Apply the preceding suggestions, and explain orally : — 

2. Bought 12 lb. tea @ 76^, and 20 lb. coffee @ 40^. How much 
butter at 30^ would cost the same ? 


Statement. — 


12 X §0.75 + 20 X §0.40 
§0.30 


3. Exchanged a 60-acre farm worth § 2400 for 200 acres of wood- 
land valued at § 13.75 an acre. Gain ? 

4. Gave 3000 sq. ft. of 20-cent land for a span of horses and § 75. 
What were the horses valued at ? 

5. Sixty-four men are emploj^ed 25 daj' s in digging a sewer. The 
contract price was §1200. PTothing was gained or lost. What were 
the men paid each per day ? 
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NUMBERS IN REVIEW. 


6. A train runs 280 miles in 11 liours. Seven 3-minnte stops are 
made, and a liot axle makes a detention of 39 minutes. Tlie rate jier 
hour was x aniles. 

7. Six men buy 640 A. @ § 125, and sell for $ 95,000. Each 
man gains x. Q- of (§ 95,000 — 640 x f 125) = each man’s gain.] 
In the statement what rej)resents the cost of the land ? The j)ro- 
ceeds of the sale ? The whole gain ? 

8. Eought 39 bbl. hour @ ^4.75; sold 15 bbl. @ §5, and the 
remainder @ ^ 5.25. Eequired, my gain. 

9. Three 1-lb. packages will go by mail each for 1 an oz. plus 
registration j by express for 25 each. Which way is cheaper ? 

10. A x^eck, 2 bushels, and 5 quarts are to be divided eqiially 
among seven XDersons. Any two receive x quarts. 

68. — Product of Oral — 1. Exx)lain the x)rocess used in each 

Mixed Numbers. examxile: 3x12= a;; -^of 12=y; 3\-xl2=:z. 

2. Grive results : 3^ x 12 ; X 10 ; 51- x 15 ; 

TxSf 

3. Grive results : f of 9 ; | of 16 ; of 20 ; of 28. 

4. Grive results : f of 45 ; of 56 ; f of 72 ; f of 63. 

5. Grive results : 0.6 of 20 ; 0.8 of 60 ; 0.9 of 70 ; 0.08 of 400. 

576 X 

72 = I- of 576 

504 = -I- of 576 
4^ = ^ 

5112 = 8|-x^ 

Written. — Oarefully arrange 2'>artial products and results. 

8. 9f x 280 11. 780 xl939jy 14. 13^^x280 

9. 18f X 942 12. 603j^ X 2000 15. 14f ft. x 784 

10. IlOyV X 144 13. 18|- X 1728 16. lb. x 1080 

17. Compare 3i with 10. Show quick ways of midtiplying by 3-|-, 
33^-, and 333-i-. 


6, Supply omissions in the work at the left. 
Show what might be omitted in ordinary work. 

7. Give directions for each step in multiplying 
by a mixed number. 
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69. — Oral Review. 1. Count by 12-Us from 100 to 0. 2. Count 

Fordiciaiion. to 300 by Sr-J-’s. 3. To 500 by 62-i.’s. 

4. What two iiiunbers larger than 1 give 7 
as xDrocluct ? 5, Give the sum of 6 - 1 , 31-, 6 , 4, 5^, 4-J, 2, 3, 8 J-, 5, 
and 7. 6. Compare the time 6 men need to mend a road with the 

time i*ec[uired by 2 men. Ey 15 men. 

7. If I spend of my money and give away f 8^ I shall have noth- 
ing left. What have I now ? 

8. What is 5 mo. rent of a house hired for ^ 300 a year ? 9. One 

yearns interest is ^ 40 ; 2-|- years^ will be what ? 

10. Coimt from 180 to 0 by 18^s. 


300 is ^ o:[ a; 


70. — Review. 1. T of 4864 = a; 3. 

M sight, 2. aj = i of 54180 4. minutes = 2 t h. 

5. 16-^- ft. = 1 rd. ; 10 rd. = a; ft. 6. 14 reams = a; quires. 

7. Give rapidly the following fractional j)arts of 100 : — 

8^ 4? 8* 2J 4^ 8^ 6} ‘6> 2J 3^ 0* 

If I divide an integer by 356, the largest possible remainder is 


8 . 

what ? 


9. -f of 24 is a; more than f of it. (f of 24) -f- a; = |- of 24. 

10. a; = 10 X 0.034. 11. $ 2000 is contained a; times in 80^000. 

X = 100 X 0.034. 12. X is thousand. 


71. — A Rule of Three 1. If 5 lb. cost 42 10 lb. cost what ? Why 

Applied. is it needless to find the cost of 1 lb. ? What 
Oral : at sight. woldd 2-1- lb. cost ? 

2. When 21 lb. cost ^ 3.21^ 7 lb. cost a;, and 3 lb. cost y. 

3. 5 for ^ 1.70 makes 35 cost a;. 4. 9 for f 1; 6 for a;. 

5. 18%; or of 600 is profit, f 36 is what part of the profit ? 

6. 5? 7 07 0 is the value of the crop of a 56-acre market garden. 
16 A. at that rate yield $ x. 40 A. ? 
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7. AVliat 42 men can do in a Aveek 7 men could do in and 28 

men in 

8. Supplies for a regiment* of 1000 men would maintain 100 men 

or 000 me]i 

9. 10 papers a week, or .r a year. 10. 1000 ft. in 12 see. ; a- an lioiu*. 


72 . — Problems for 
Study. 
inaYU’ja 

.1. i?. a 

257.30 -129.28 =,r 
385.91 - 230.99 = ?/ 
530.84 — 327.45 = 


1. Compare 8000 and 2000. Pind a short 
Avay of multiplying 599 by 8000 and divid- 
ing the product by 2000. What is -yoVo 
8000 times a iiimiber ? 

2. Copy the equations at the left, giving 
values to .r, y, Add Ai add B. Compare 
the difference of their sums with the sum 
of C. and explain. 


3, In its circuit round the sun the earth traverses about 567 mil- 
lions of miles in a year of 365 days. How many miles a day ? 

4. Compare 52 and 364. If 52 bbl. apples cost §175, what will 
364 bbl. cost? 


5. Pind the average weight of 6 men weighing respectively 135, 
176, 180. 138. 207, and 156 lbs. 

6. iVhat would be the duty at 20 9^^, or 4, on 325 bu. beans at 
§ 1.69 a bushel ? 

7. Hi*. Pisk leased an office for 3 yr. @ S 374 a month. What 
had the use of it cost him at the end of 21 vr. ? 

8. A barrel of flour tills 8 bags, and costs § 4.50. What is the 
gain on 3 bbl. sold at §0.624 a bag? 

9. Hans can liaul as much sand in 15 d. as Hunt can haul in 20 d. 

AMiich should receive higher day wages ? 10. Ivnut, Avorking Avith 

a cart and horse, got § 60 for 2i') days' Avork. If Hans had taken 
the job for that amount, Avhat could he have earned a day? 
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3, AYLat miuiber is to be divided by 11 ? — 

(6 X 5 + 4 X 9)- 11 = [(G + o) X (10 - 4)] - 11 
Sbov" vhy it vas better to use brackets [ ] than curves (). 

4. :r = (12= - 24) X Vo4^ 5. (12 x 4 + 6 x 12) - a/ 100 = a; 

6 . (4800 ^ 100)- 0.01 of 600 = .'c 7. .r = [(7-}-3) x2-l- of. 89]= 

8. ;r = [G X X (14 -f 4) -f 60] - 100 

- a/ 64T= 10- i of ® 


9. 


■ o9y 


76. — Substitution The first letters of the alphabet are often 
of Numerical for liit- used to represent quantities Avhose value is 
eral Quantities. known. 6 a = G X C6; abe — a X b X e. 




Oral. Sujyposi 

> a = 4, 

b= 0 , c= 8, 






d = 12; 

e = 10, /'= 24. 




Find the value of — 





1. 

6 a 

6. a + e 11. 

a X b or 

16. cZ5-e 

21 . 

ar 

2. 

7 e 

7. f - c 12. 

ab 


22 . 

e~ 

’ 3 . 


8. 2«-f3& 13. 

cd 

18. " + 

23. 

d- 

4. 

12 c 

9. d-2 a 14, 


19, 4’ 

cb 

24. 

de- 

5. 

l-d 

10. 2/ -3c 15, 

abc 

20. abce 

25. 

ZrC" 


77 . — Written. Substitute the following vcdues for the letters 

in the jyroblems, and solve them: — 
a = 144: 6 = 9: c=16: d = 12S; e = 24; /= 216. 

1 . If b pounds cost a dollars; one pound will cost x, 

2. What will e 3 'ards cost if c yards cost S d ? 

3. c? yards = ;r inches. 4. c miles = ir feet. 5. bG — a + ef= x. 
6 . Add a hours and e days. 

7. cde 8 . fbc 9. a+/ 4 -d 

a d c -|- 6 
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78. — Equations. 
Oral. 

1. x= 12 + 25 

2. 38+ 12= a; 

3. 44 - 19= a; 

4. x = 100 - 72 

5. . a;- 24 = 48 


Use addition or subtraction in finding the 
unknown number or quantity represented by 
X, j, or z. Explain how you find it. 


6,042- a; = 19 

7. .a; + 17 = 32 

8. 28 + .a; = 50 . 

9. i- aj = f 

10. 1 lb. — a; = 12 oz. 


11. 19 + 11+ cc = o0 

12. 72+ ^); + 14 = 96 

13. 40 + 20- 0^ = 50 

14. § 2.75 + a; = § 4.50 

15. a; - $ 7.30 = § 2.34 


16. I am X 3 ’ears old; in 8 years m}^ age will be 36 ^mars. 

(x + 8 yrs. = 36 ji'S.) 

17. After taking § 14^ S 16, and S 12 ont of a sum of money § 3.75 
remained. There were § x at first, .a; — $ 14 — S 16 — § 12 = § 3.75. 

18. A prize cuxd contains 23 oz. of gold, 10 oz. of silver, And x oz. 
of allo 3 o The cnp weighs 42 ounces. (!Make an equation.) 

19. 25 gallons run into a tank, and 46 run out. 'When the faucets 
were closed, 80 gallons remained. There were x gallons in the tank 
when the faucets were opened. (Equation.) 

20. jMake a problem about the weather in March to suit this 
equation : 31 d. = 12 d. + a; d. + 10 d. 


79. — Equations. 
Oral. 


2. 17 X 5 = X 


4. 80-f-;r = 


Use m ultijylkatwn or division in finding the 
vcdue ofx. j. or z. Explain your method. 

IsoTE. — o .•» is tlie same as 3 times k. 5y = DX^. 


Sx =400 

11. - = 8 

4 

16. 4a;+ 5 = 

7 y = 91 

qo 

12.-= 4 

X 

17.172/- 4 = 

14:2 =700 

X 

13. = lo 

18. IS y X 10 = 

25 X = 625 

11 

T— 1 

19. 42 2/ --21 = 

Ux= 45 

15 . 5 = T 

20. -i.ofl6.'); = 


I 

r:T: 


!lg 


M 
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3S PETXCIPLES AXP PKOCESSKS. 

• 21. At 8 o a day a mason earns 8.r in a week, (^.r = C> x S 3.) 

22. At 2 cents a mile I can ride .r miles for 8 4. .r = 

23. kly brother is 8 years my senior. This is A of my age. How 
old am 1 ? l\ry brother is .r years old. ==4x8^3.^ 

24. — = 8 m. TTie distance to the citv is reom^'^^^- 
lb 

25. 3 times a luunber added to 7 times it = 280. (3.r A ~ = 280.) 

26. 1- of my money taken from b times it leaves 8 do. (^dlake an 

equation.) 

27. 30 .r = 8 IdO : — = Id. (dlake problems for these equations.) 

lo 

80 . — Oral Exj^lain the jy^'ocess: or (rive the recu^on. 

E:sercises. 1 , How many d*s in half a million ? 

For analusis. 80.000 by -J- of itself, and the 

quotient is .r. 

3. Compare 2 men’s work with b men’s in quantity : in cost. 

4. A board bill for 8 days @ 8 lO.dO a week is 8 .r. 

5. 8 114 = „ 8 y s. 6. y bu. = .r qt. 

7. Compare bl and 20. If 20 gal. cost 8 Id. bl gal. costs 4 as 
much or .r. 

8. 900 miles of railroad cost 8 18.000.000 at the rate of 8 .r a 
mile. 8 900 is .r ^ of 8 3b00. 

9. Compare the interest of 8 480 and that of 81b0. [§ 211.] 

10. Compare 8 mo. interest with 14 yr. interest. 

11. If you know the cost of 7 articles, how will you iind the cost 
of 9 of the same kind ? 

12. Find the cost of housing 14.0001b. coal @ 2d9 a ton. 

13. At 8 40 per 41,. what do I pay for 2d.000 ft. of lumber ? 








exa:^[ples. 


81. — For Dictation. 


82. — At Sight 


1 . Give 6 mulriples of 2o 1 . A yd. of 7oC satin cost .r 

2. o7o-ra* = 1000 2. At 8 0.25. o-^- doz. eggs 

3. II ov inneli fencing is re- •<’ 


quired for a oO ft. square ? 

4. A man leaving his othce at 


3. S3 xd. clorli (a 16-JP 

4. Beef @ 8 0.25: 72 lb. 


8 A,:\r. is absent 20 li. At Avliat cost x 


o'clock does he return ? 


5. 8 0.12-1 raisins : 48 lbs. 


5. Square 2 : 3 : 4 : 5 : 6 

6. Square 7 ; 8 : 9 : 11 : 12 


6. Coffee. 93 lbs., (a 8 0.33-^ 

7. If I strike out from 39 


7. What inmibev nuxlriplied ^ ^ 3 - .t 


bv itself equals 900 ? 


8. lYhat is .rlrTr or 09> of 


8800? 

9, If 3 .r = 30. 1 .r or ;r : 
Avhat ? 


10. 12 {/ — 72, ?/ = vhat ? 

11. Give two exact divisors 
of 52 : 51 : 57 : 58 


and get // for quotient. 

8. 25- = .r A 625 = ;r 

9. 12^ = 1728. <T7^ = x 

TlVa'd should be po.id. for — 

10. O-V yd. of 250 ribbon ? 

11. 24 doz. buttons @ lop ? 

12. At 8 1.00 a vard. 4 vd. silk ? 


13. 8 2 less 4 of it = .r 


12. Pivide the cube of li by 14. Exx> 

its square. nveen 8-. a 8. 8 A S 

13. Divide a million by ten Id. IVhi 

thousand. of 3 : 3 x 

14. A 30 : x 49 : A I 2 I : A S * 

15. Give three multiples of — 

11 : 13 : 15 : 17 " 


14. ExT^lain the dmerence be- 


lo. IVhich rei:)resents the cube 


01 o : o X o. or b A o A 3. or 


16. Give 12 divisors of 144 

17. ^lake an example in wliieh 
the result is an amount : a. re- 


16. Bind a common factor in 
284 03 a and 91" 

17. IVhieh is larger, subtra- 
hend. or remainder in 2148 m. 
- 1075 m. ? 


mainaer : a product. 


IS. Tlie tactors of 10 .rare . 


18. Express more simply. 
8 0.75 8 3 

0.25 ■ 
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PRINCIPLES AND PROCESSES. 


83. — Business 1. Go over tlie computations in the follow- 

Forms, Invoices, etc. ing bill or invoice to find the errors it contains. 


f'fcAulAI' 1 0'Cl'l/}lo'u 


Chicago, Aug. 1, 1895. 
Bought of JOHN -V. FAHWELiL cS; CO. 


;?%- /8 

23 ycL. ^ S /.oO 

cJf 

60 




/6i I'cC. BLo.d'O SilrOj /.fo 

/8 

6/8 



fitCy- 6 

do lyf/. L'i/'Omyi.m'iCuto./' 0 f 2 ^ 


75 







68 

\2d 


faoyn / j/O 



6 

82 





62 

7-/ 

0 

&b. 






Bif’ S 26.00 



i 


22 

20.00 



f6' 

00 


Rm&im&cL jdxx.ymhsmt; 
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JOHX y. EmVELL & Co., 

By Smith. 


Malce out bills in proper form. Supply dates and names. 

2. 13 tons Franklin Coal @ .§ 7.25 

67 } tons Lackawanna @ 5.5Q 

1 Cord Hard Wood @ 11.00 

3 A bbl. Cement @ 3.25 


3. 2500 ft. Spruce Flooring @ § 13.75 [per M.] 
2500 ft. Western Pine @ 46.50 

1700 ft. Whitewood @ 30.00 


Freight; 


8.48 


4. A grocer’s receipts for one week were ?? 365.18; $193.75; 
$96.48; $89.24; $198.65; $479.83. The average of his daily 
expenses was $128.00. What was the cash increase? 






INVOICES. 


5. Monday, Jan. 1, 1894, SanJl Chase had $32.76 to his credit 
in a bank. If he dej^osited $ 25 every Aveek-day during the month, 
and $ 100 extra every Saturday, what amoiuit could he cli’.aw against 
Feb. 1 ? 

6. In buying 785 music books @ 85i^ a discount of 4 or 20% is 
allowed on cash payments. The net cost is x. 

7. Bill 6J lb. Formosa Oolong Tea @ 60 ^ 

30 lb. Maracaibo Coffee @ 241- ^ 

2 bbl. Bridal Veil Flour @ $ 5.25 
Discoimt 2% [for cash]. 

8. Bill 37-^- yd. Dwight Cotton @ llj^ 

42^ yd. Scotch G-ingham @ 23 / 

Ilf yd. India Silk @ $1.75 
Credit mdse, returned, $8.75. « 

9. A hrm buys goods billed or invoiced at $ 1837, less three dis- 
counts. 30% is allowed ^Mo the trade.-’^ After deducting these 
5% is allowed on ^Oarge lots.^^ The amoimt due is then lessened 
by 2% ^Mor cash.^^ The net charge is x, 

10. Invoice 3f gro. FTo. 314 Eagle Pencils @ $4.20 
54 gro. Ho. 404 GillotPs Pens @ $0.37-1- 
ff- gro. 4to Blank Books @ $3.66 


At sight. 


B4. — Oral Review. 1. 2 X 16, or is .1 of x, f of y, yij- of z. 

At sight. 2. A gross of pens at -i, ^ each costs the 

same as i- doz. pins at each. 

3. If 12 yd. silk cost $ 36, 7f yd. cost If x yV of $ 36 = -i- of x. 


If ^ 6, a; = what ? 


4. 9 X, or 9x0;, = the siun of the 9 digits. 

5. 9- = ; V 144 = 6. The cube of 3 is 125 = x. 

7. Add 64, 36, 47, 53, 39, 61, 54, 46, 17, 83. 

8 . (6 + 8)- 2 = 9 . -\/ x ^ 6 ^ S -^ 2 . 

10. -4 of the sum of 5 numbers is their average. Find the average 
of 2, 3, 4, 5, 6, 7, 8. 




42 


rRIXCIPLES rUOCESSES. 


85. — Problems. 1. ]\Lake an example ro show whether it is 

For icritien icorlc. necessary to begin miilriplying wirh the ones* 

lignre of the multiplier. 

2. What is the value of 795 books at 8 l.oS each? 3. AVrite in 
words the second partial product. 

4, If a young man earns 8 36 a montlp. in how many years would 
he earn 8 5670 ? 

5, An importer is chargetl 8 45 on a hundred at the cnstoni-honse 
on a shipment of goods Avorth 8 18.000. AA'hat duty does lie pay ? 

6, In one minute divide 200.000 by 1728. 7. AA'rite the second 

partial dividend in tvords. 8. How many such divisors may be 
subtracted from the dividend, leaving a remainder of 0020 ? 

9. A cubic foot of .hickory cord-wood weighs 49.-^- lb. : Avhat tvill 
a cord Aveigh ? 

10. Hoav many feet in a mile ? If 10 feet of Amre Aveigh 0 lb., 
AAdiat Avill 2 miles Aveigh ? 

11. At 15p. hoAv much more than 5000 lb. of cotton can be 
bought for 8 800.10 ? 

86. — Oral RevieAv. 1. I- of 15 is - of 27. 

,r 

At sights 2. 4 of ,r = 12-4 = -J- of //. 

3. The interest on 8 2 for a year is 12 P or 
6%. The interest for a year on 8 1 at 6% is AA'hat ? On 8 5? 8 30 ? 
8 100 ? 8 1000 ? 

4. A year's interest on 8 1000 is 8 60 at 6% : at 7 9b it is x. 

5. G-ive the factors of 28. of 70. Their common factors are 

6. V64 — V 64 = v/.r. 7. = 64 : v ,r = 2. 

8. 25 9b of 8 800 = x. -i- = Avhat 9b 2 80 94 of a ton = .r lb. 

9. AAlmt fractional part of a dollar is 8 0.25? 8 0.334? 124 p? 
759 b of a dollar? 1649b of a dollar? 

10. kind the largest common factor of 24. 60. and 100. 

11. (9 + 5) X 3 = 6 .r. 12. 6 .r = 9 -f 5 x 3. 13. x = v' 64 x 16. 




DEXO^ri^WTE NUMBERS. 


87. — Denominate 1. Among the tradesmen in your town a 

Numbers. ** shilling '** is what part of a dollar ? AYhat 

Oral other value is given to a shilling ? 

2. The last decade of the XIXth century includes the years to 

The first decade of the XXrh century includes the years 1901 

to , To which century do the years 1899 and 1900 belong ? 

3. How many fortnights in a year ? Days in a cpiarter ? 

4. How many cents = a double eagle ? 

5. At 4 for 7 cents. 2 doz. cost .r. and 4 a gross cost y. 

6. 4 a dozen. 4 a score, and 4 a gross make how many ? 

7. If rhere are 26 envelopes in a package, how many packages are 
'needed for a ream of note paper ? For 6 quires ? 

8. Ten pencils to a box. how many boxes will a gross fill ? A 
great gross of pens fills x boxes. 

9. o quires of paper. 9(3 sheets to a pound, weigh how much ? 

10. A o-franc piece is worth about 8 .r. or y marks. 


Numbers changed to 
Larger Units. 


[See pp. S-9.] 


88. — Denominate 1. Change 120000 min. to days. 

Numbers changed to 2, A newspaper prints an edition of 420000 

Larger Units. copies of two sheets, x reams are used. 

3. A factory puts up loOOO pint cans of 
[bee pp. b-9.] tomatoes, or x bushels. (Allow b more.) 

4. In 100000 square inches there are .r square feet. 

5. oOOOO cubic feet of wood equal x cords. 

6. A number of capitalists control 3.600.000 acres of western 
land. This is the same as x square miles. 

7. 200000 cubic inches make how many cubic feet ? 

8. 100000 ties 3 feet apart will extend how many miles on a 
doubled-tracked railroad ? 

9. 5 million screvrs are put up in boxes holding a great gross. 

How many boxes are needed ? 10. The average weight is lo oz. to 

the erross : the entire lot vfill weigh x tons. 
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rKlXCIPLES AXD PKOCKSSKS. 


89 . — Beuoiiiiiiate 
Numbers changed to 
Smaller Units. 

JVrittcn. 

[See pp. S-9.] 


1. Thirteen tons of oatmeal will make how 
nianv one-pound packages ? 

2. 29(i bushels = .r pints. 

3. .r pint-bottles may be lilled from 728 
gallons of vanilla extract. 


4. G3S9 tons of baking-powder would cost .r dollars, if sold at 42 
cents per pound package. 

5. A school uses 125 reams, or .r quires, or y sheets, of paper in 


a year. 

6. One heart-beat a second, or .r in a day. 

7. Ill 7 miles of chain how many inch links ? 

8. 750 rods measure .r feet. 

9. l^icre = 160 sq. rds.. or .r sq. yd., or u sq. ft., or :: sq. in. 

10. 15 cords of stone weigh the same as .r cubic inches. 


90 . — Problems. 1 . January 1. my gas metre read 67500: 

)rntten, iMarch ol. it read 91500. At S1.60 per 

thousand my quarter's gas bill is S.r. 

2. A Aveek's sales of wheat in bushels: 2137. 3476. 972. 3041y 
6732. 1849. Valued at 624 cents. 

3. AVhar did my house cost me as shown by these items : — > 
Cellar. 18 days @ S 14.75: mason's contract. 8 4375.86: carpenter, 

137 days @ 8 2.15 and 96 at 83: materials. 8 576.84 : painting, etc.. 
8 397.68. 

4. At an auction s:ile of land the follotving prices were obtained : — 
3648 ft. at 236: 2894 at 314^: 7642 at 1946: 8641 at 256 The 
auctioneer's commission was 2 cents on the dollar, and advertising, 
etc., cost 837,50. Eequired. the net proceeds. 

5. Bought a 100-acre aa'ooJ lot for 8 800. Paid 23 men 8 1.75 for 
18 d:\vs' work at cutting. Sold 175 cords at 8 2.37, 215 at 8 4.25. and 
the remainder with the lot for 8 800. What did I gain ? 






PEOBLEMS. 


6. ■ A farmer wintered 17 horses from December 1 to April 1 at 
S 1- a month. He paid S 23 a ton for 22 tons of hay. and 42 cents 
each for 280 bushels of oats. He had § 14 worth of provender left. 
He made §> x a month. 

7. I can bu}' of one firm 732 tons of coal at $4.20 and 75 cords 
of wood at S 8.16. Another firm bids S 4.16 for the coal and S 8.35 
for the wood. Shall I buy of the first or of the second, and save 
how much ? 

8. ^Vhat is an avoirdupois ton of silver worth at 54 cents an 


9. A city paper prints for a week as follows : — 

Sunday . . . 148.917 Thursday . . 126.839 

IMonday . . , 12A832 Friday . . . 128A61 

Tuesday . . . 132.947 Satimlay . . . 147, '219 

Wednesday . . 147.842 

All but 175.000 daily and 14.760 Sunday papers are sold, the first 
at 2P and the others at 5p a copy. What is received ? 

10. There are 2741 operatives on a corporation. 12 overseers get 
8 3.50 a dav; 25 second hands get 8 2.50. 1305 earn 8 1.50. 215 men 
and 731 women earn 8 1.25 each, and the remainder on the average 

.receive 96 cents. What is the weekly pay-roll ? 

11. Soimdings from a ship’s side are taken every 5 miles over a 
certain course, showing the depth in fathoms as follows : 6. 8. 7. 12. 
20. 21. 19. 30; 40; 80. lYliat is the average de^^th in feet ? 

12. Find the average receipts of 8 street-car trips as follows : 
8 3.75; 8 3.80. 8 4.20; 82.70. 81.55. 8 3.90. 8 2.55. 81.55. How 
many more or how many fewer passengers per trip were carried 
than when 8 110.55 was received from 33 trips ? 

13. The gates at a crossing are lowered 16 times on Sunday and 
61 times on other days. The keex^er’s i^ay for 3 mo., beginning 
Sunday. Harcli 1. is 8 99.64. or at the rate of x cents for each 
lowering. 

14. If 3 half-dollars make a 'pHe 4 in. high; how high a pile will 
100.000 make ? 
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PKTXCIPLKS AND PKOCESSES. 


91. Defixitioxs and Siaxs. 
[FOK ra: FEE exc e .] 


Addition. The process of combin- 
ing numbers, two by two, into one 
sum. 

Addend. A number to be added 
to another. 

Aliquot Part. The quotient of 
any number divided by an integer. 

Amount. The result of addition. 

Composite Number. The product 
of integral factors, 1 not Included. 

Cube (Number). The product of 
three equal numbers ; the third i)ower 
of a number. 

Cube Root. One of the three equal 
factors forming a third power. .3x3 
X 3 = 3^ or 27. 

Common Factor of two or more 
numbers. A number that is a factor 
of each of them. 

Difference. AVhat must be added 
to the smaller of two numbers to make 
the larger. 

Dividend. A number to be divided. 

Division. The process of separat- 
ing a number into equal parts, or of 
finding how many times one number 
is contained in another. 

Divisor. A number to divide by j 
it shows hoic large or hoiv many the 
equal parts of the dividend are to be. 

Equation. Two quantities ex- 
pressed as being equal. 

Exponent or Index. One or more 
figures written above and at the right 
of a number to show how many times 
the number is taken as a factor. 

Exact Divisor. One that gives an 
integral quotient, without a remainder. 


1 Factors. Numbers multiplied to- 
; gether in making a prod act ; commonly 
j \Tsed as meaning integral factors. 

! Greatest Common Factor, Divi- 
; sor, or Measure. The largest factor 
, found in each of two or more num- 
bers. 

Least Common Multiple of two 
or more numbers. The smallest num- 
I ber of which each is a factor. 

^ Like Numbers have units of the 
same size and kind. 

Minuend. A number to be less- 
ened. 

Multiplicand. One of the equal 
numbers to be combined by multipli- 
i cation ; the factor to be repeated in 
• making a product. 

Multiplication. The process of 
j combining equal numbers, by repeti- 
tion, into one product. It repeats one 
number ‘Anaii}* fold.” 

Multiplier. The factor that shows 
how many equal numbers are to be 
combined in the product. 

Multiple of a number. A number 
of which it is a factor. 

Per Cent. Number of hun- 
dredths ; units out of a hundred. 

Prime Number. A number with 
no other factor than itself and 1. 

Product. The result of multipli- 
cation. 

Power. The product of two or 
more equal numbers as factors. 

Quotient. The result of division. 

I Reduction. Changing the unit of 
1 a number without changing its value. 
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Remainder. What is left when 
part of a number is taken away. 

Root. One of the equal factors 
forming a power. 

Square (Number). The second 
power or the product of a number 
multiplied by itself. 

Square Root. One of the two 
equal factors of a square, or second 
power. 

Subtraction. The process of tak- 
ing part of a number out of it to lind 
the remainder ; tinding the difference 
between two numbers. 

Subtrahend. A number to be 
subtracted from another. 


Signs and Abbreviations. 

( ) as in (3 4 - 4) x 5 = 35 | Curves or 
as in sTt x 5 = So > Vincuhim 
shows that the numbers enclosed or 
beneath are to be treated as one 
number. 

. the square root of. 

\/ , the cube root of. 

Ttroj * 0^5 or 6 per cent. 

as in 5- = the square of 5, or 
25 ; 43 = the cube of 4, or 64. 

Dr., debtor. 

Cr., creditor. 

G.C.D.. greatest common divisor. 

L.C.M., least common multiple. 


92. — Numbers 1. 24 = 12 X 2. 2 = of 24. 

Compai-ed. What is the difference between these two 

Oral wavs of comparing 24 and 2 ? 

2. Compare, in two ways, 12 and 36 : 15 and 60. 

3. Compare 7 and 49. 6. Compare 3 in. and 2 ft. 

4. Comi3are S and 72. 7. Compare 2 yd. and 6 in. 

5. Compare 42 and 6. 8. Compare 2 lb. and 4 oz. 

9. Why is it that sometimes an integer and sometimes a fraction 
is nsed in coinparing two numbers *? 

10. 16 = 4 of X and 4 of ?/. 11. IS = 4 of .r and - of 54. 

12. With 72 compare 36. 24. 9. 16. 144, 720. 


93. — Ratio. 
Oral. 


Tlie ratio of 6 to 2 is 3. 6 : 2 = 3. 
The ratio of 2 to 6 is 4. 2:6 = 4. 


Ilatw is exjyressed 
as the quotient ofone 
numoer divided luf 
aiiother. 


1. Eead these five ways of expressing 
ratio : — 

12 -24 = I- 2: 12:24 = 1:2 
AJ = 4: 12 is to 24 as 1 is to 2 
The ratio of 12 to 24 is 4 
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PEINCIPLES a:N'D processes. 


2. Compare 12 with. 60. Tlie ratio of 12-1 to 100 = 

3. Wliicli term of the couplet is the diviclencl ? The divisor ? 

4. iMeiitioii the Antecedent, or first term of the couplet. The 
Consequent^ or second term. 

5. ComxDare 0.12-1 with 0.25 6. Compare 0.75 with 0.121 

81% with 16-|% . I with 

24 with IS a month with a. year 


ConijMre the end numbers icitJi those between them. 


7.8. 

^01 S 

50 

6-i 

75 871- 1 


200 

SIX 

137-1 150 J 

9. 10. 

‘ lee (6*31 

^^nioo 

266|- 

500 

300 

366-11 

433^] 


94. — Oral Review. 1. Give two equal factors of 3600. 

At sight. V 3600 = x. 

2. Find the cost of 2| lb. honey @ 20^, 
3 qt. oil @ S0.12 a gal.. 12 oz. cheese @ 16p a pound. 

3. How much is subtracted b}' dropping the figure 5 from 205 ? 
^ Strike out the factor 5. and what is the quotient? 

4. How inaiw 7‘s from 910 leave 700 ? 

5. -1- of 210 = ;r. of illO = ;r. of 2100 = 

6. What is the effect of dropping one cipher from the right of 
an integer ? Two ciphers ? What is the easiest way of finding 
woVu of 21.000 ? 

?. Find the sum : 3600 ^ 120 : of 2400 ; of 27.000. 

8. Find the value of 4 of 2400 — f of 1500. 

1 

9. Compare 3 and 15. If 15 oranges cost 40 cents, 3 cost - as 

X 

much, or y. 10. If 3 cost 7 cents, 15 cost x. 15 things will cost 

X times as much as 3 things, and as much as 30 things. 

11. 25^0 01’ \ of a thousand bricks are soft burnt. In another lot 
of 21- i\I. there are five hundred such. In which lot is the proportion 
of soft ones greater ? 
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95 . — For 1. 2 women receive $ 2.10 for making but- 

Analysis. ton-lioles. One makes 42 ; tlie other, 28. How 

shall tliey divide the money ? 

2. I pay 3 men $ 36 for shingling a house. One works 6 d., the 
otliers, 3 d. each. How do the}’ divide the money ? 

3. At the rate of 3 for 7 cents, a dozen eggs cost o:. 

4. If 6 tons cost § 24, 2-1 tons cost x dollars. 

. 5. What will twice as much cost at half as much per ton ? 

6. With how few coins can 90 cents be ? 

7. A^s money is 4 of B’s and 4 of C’s. 0 has § 4o ; B has x. 

8. Divide 3 x 19 x 12 by 19. Striking out a factor does what ? 

9. 25 is f of X and f of y. 

10. Divide 8x37x6 by 37. By 48. By 24. 

96 . — For Rapid Diuiiig the year ending June, 1892, the 

Figming, coinage of the United States was as fol- 
[p. 8.] lows: — 

Gold Coins. fSilver Coins. 

Double Eagles, 1,086,280 Dollars, 8,329,467 

Eagles, 892,153 Half-Dollars, 1,942,033 

Half-Eagles, 968,191 Quarter-Dollars, 12^093,324 

Quarter-Eagles, 7,561 Dimes, 26,654,641 

1. Find the number of coins for the year. 

2. The value of all the gold pieces coined. 

3. Of all the silver coinage. 

4. 4 in. = X ft. 5. 27 acres = x sq. rd. 

A m. = a; ft. 324 A. = a; sq. rd. 

A m. = X ft. ' 6. 134 cu. ft. = x cu. in. 

A m. = X ft. 3782 in. = a; ft. y in. 

7. Begin at the hundreds^ figure to multiply 846 by 327. Is the 
first partial xn’oduct 2538 or 253,800, and why ? 

8. Multiply 478 by 837. Write in words the third partial 
product. 
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9. 50,880 lb. of iron are ^vol•^ll a poinul of gold. 16 lb. of silver. 
71 lb. of nickel, or 6860 lb. of lead, llov' iiiauv pounds of iron can 
be bartered for one pound of each of riie other metals ? Omit frac- 
tions in the quotient. 

10. In the Lhiited States silver is produced at the rate of about 
45 cubic inches every minute : how many cubic feet are produced 
ou au average in a day ? 

11, A young man with au income of iS 000 yearly, smokes 3 cigars 
a day, which he buys at the rate of 3 for a quarter. IVhat is 
the auuual cost? 

97. — Oral Reviews. 1. lYhen was a man born who, on August 

For dictation, 1?. 1707. was just threescore and ten? 

2. l^egiu at 13 and give every 13th number to 130. 

3. How many inches in yd. ? In -.V of 31 yd. ? 

4. A and E get the same wages. A works 3 days, and E 4. They 
earn S 21. Eiiid the rate per day. AThat does each get? 

5. Count by Id’s to 144. Ey lS‘s. Ey 24-s. 

6. How can you tell the number of desks in your school without 
counting each one ? 

7. What is the difterence between rent and interest? AYliat is 
the annual rent of a 8 3000 house when 10 ‘h'' is chargeOi? 

S. If I pay 0 cents for the use of a dollar 1 year, what should I 

pay for the use of it for 4 months, or - of a year ? 

9. AA'^hat is the interest of 8 300 for a year at 6 ? 

10. Count to 100. 6P at a time. Afention 5 ditierent aliquot pvarts 
of a thousand. 

98. — At Sight. 

1. Give quickly. 6 times 15. 20. 25. 12. 24. 

2. A rubber stamp printing the words “ The Property of the City 
of Erooklvn '* costs 1^' a letter. Por rlie whole, the cost is .r. 

• o' 
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3. Fred Jones liires a bicycle @ 25^ an lioiir. What does he pay 
for the use of it from 9 a.m. to 3.10 p.^r. ? 

4. A o^\ms a third of a farm^ B one-half of it. One has 50 A. 
more than the other. How much has each ? 


Give results, or value of x. 



6. 25 ^10? 

6. 250^10? 

7. 2.5 -f-10? 8. 

18 is f- of 

2.5 X 10 ? 

25 X 10? 

0.25 X 10 ? 

(20 + 

25 -^2.5? 

250 H- 25? 

2.5 ^0.25? 9. 

20 — x = 25 — 10 


10. Explain the effect of moving the decimal point. 

99. — Denominate 1. A girl is 5, her mother 30. In 25 years 
Numbers. the daughter’s age vnll be what part of her 
Written. mother's? 

2. of a barrel of floiu' weighs ;r. 14 barrels at S 51 are sold in 

b-bl. bags at 70 A What is the profit on 1 barrel? 

3. 8 100 = how many pounds sterling ? How many fi*ancs ? 
How many marks? 

4. Give the total value in U.S. money of an English shilling, a' 
mark, and a franc. 

5. When lessons are 8 30 a cpiarter. the average cost per week is a*. 
How many weeks and days in a leap year ? 

6. A barrel holding 49 gal. contains .r eu. in. How does it com- 
pare in size with a barrel that holds 3 bushels, or y eu. in. ? 

7. Eind the profit on an S-peek barrel of cranberries costing S 8 
and retailing a 2 qts. for a quarter. 

8. A ton of wheat contains a* bushels. At 24 marks a bushel it is 
worth 8 j/. 

9. At 60 lb. to the bushel. 3 bushels to the barrel. 9 tons of beans 
will till .r barrels. 

ow manv barrels will be reouired for 8 T. 8 cwr. suzar. the 


10. H. 
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100. — CaiiceEation. 1. liiii is clit? etioor ot o^iuo^lliiig or srrik- 
Oral, iiig our the same factor in borli ilimdeud and 
divisor ? 

Jllust'/Xitc tlic 2)rr/ici2^lt\, usaio — 

2. 100 ^ 20. 0 . 72 24. 4. -\jQy larger numbers. 

5. Explain eaoli of the following ways of dividing 4S x 20 by 


*'> V ^ “I 

o X lo. 




First Jlethod. 

St cor a Met 

'iod 



13 

48 ' 32 

10 2 


10 


X 3 

x20 S9E248 

X .... 

3 

48 


39 

288 117 

3 X 13 


o 



9o 78 


1.3 j 

20 ^ 



1248 78 



32 

6. 

lYkicii way do yon prefer, and why ? 



Clf 

oose a 

rn eth o d of reeko nin a 

liit'iltQUjf ' 



1. 

(04 X 

120 W(S X 2 xlO) 

9. Ollxl20)-r 

(40 X 37^ 

8. 

(150 

X 75)~(13 X 15) 

10. 0-^ X s;5)-^( 

17 

X 16) 


11. Stare tiie principle of cancellation. 

12. Divide o20 x 725 x 900 x 570 by 250 x oSO x 144 x 10. 

101. — Written. vSo.O'C, liSDip both r:ittJio>ds : — 

1. pis X 19 X 240^- (,57 X SO x lO) 

2. (220 X 231 X S4W(,21 x 11 x 44:) 3. 03300 - 52S0 

J^onnidcite the foil oicing 2 yxobIe)ns : thot dx //ulVc gh tQ^o.o.tion shoicing 
rdc process ot ^olviiig coed prood-/)?. 

Shorteri the n'orJc bu eeiyiceUiup corinuon jeictors ichere poss^Occ. xTiid 
jind the result. 

4. A steamer riuis 52S in. in 24 li. In 90 li. ? 

5. How many periods of 2S li. in 7 wk. ? 

6. 192 T. coal cost 8 1152 : 1530 T. cost liow miicli ? 

7. Give distance in miles between two stations on a double- 
tracked railroad laid with 1050 rails 30 ft. long. 
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8. A bag of sage ^veighs 100 lb. G-rinding and sifting costs a 
dollar and Avastes 30 lb. of steins. Estimate the Amine of 10 bags 
after sifting, if sold at the retail price of 10 ^ a Cjuarter pound. 

9. Tavo letter-carriers serAung a length of 16 blocks. 10 houses to 
a block; on both sides of t\A’o streets, deliA’er in one day 2440 letters. 
‘760 neAvspapers, etc.: A\diat is the aA'erage number of pieces left at 
each house in one AA'eek ? 

10. In a lumdi'edth of the first 5 calendar months hoAA' many 
S-hoiu' AA’atches ? 

102. — ReATiew 1. In 1894 the deposits in the Minnesota 

Problems. saA'ings banks amoiuited to S8.9o4.o75: the 

Written. aA'erage to a depositor Avas S 232.63. Hovr 

many depositors AAmre there ? 

2. U. S. post ohice statistics for 1894 : 

27o. of post offices. 69.805 Eeceipts, S 75.080;479 

IMiles of postal routes. 454,746 Expenditures, S 84,324.414 

Eind aA'erage receipts to an office, and the average expenditui’es per 
mile of x^ostal routes. 

3. Affile's time in 1894 Avas 23 min. 47 sec. : coinse; 4 miles. Eeet' 
roAved per minute ? 

4. The loAA'est price reached by Avheat in the Chicago market in 1894 
Avas in September. AA-hen it touched 50. The highest Avas in April. 654. 
I bought 8000 bushels at the highest rate and sold at the mean 
price. TYliat did I lose ? 

5. Compare the mean diameter of the sun. 866.400 miles, vrith that 
of the earth. 7918 miles. 

6. In the toral eclipse of the moon. September. 1895. the moon 
entered the shadoAv on tlie 3d at 10 : 51.7 p.m., and left it at 2 : 45.7 
A. At. on the 4th. Dmation of the eclipse in minutes ? 

7. Ocean steamers sometimes use 300 T. of coal every 24 hours. 
Tliis is r pounds per minute. 

8. There are 9 miles of perspiratory ducts in the human body. 
Hoav many ducts are there if each is 4 inch long ? 
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REACTIONS. 


9. The velocit}' of light is 186,337 miles per second. Light from 
the sun reaches ns in 8.3 minutes. What is the siin‘s mean distance 
from us ? 

10. The equatorial circumference of the earth is about 6 f x 3963.296 
miles. IWiat is the length of a degree of longitude at the equator ? 

Fractions. 

103 . — Fractional 1. What is a fraction? 2. Is f a fraction 

Forms or an integer ? 3. In what sense may it be 

Indicate Division, improper to call & or A fractions ? Are they 
mixed numbers ? 4. What are they in form ? 

In value ? 5. Give other expressions that may be called im 2 )ro 2 ')er 

fractions. 6. What can you say of the number of units in a proper 
fraction 

7. Show how the expression § ^ may mean either o coins or 2 coins. 

8. Compare the expressions i of § 9; and § 9 h- 4. 

9. Lead the following, first as collections of fractional units and 

then as merely fractional forms of indicating division : -y-, -Vy-; 

20. Give their values in integers. 11. Which numbers have 
you used as dividends ? 12. Which as divisors ? 13. Are denomi- 
nators or niunerators dividends ? 14. Which are divisors ? 

104 . — Improper 1. Give the quotients : y-. y, y-, f, -jy 

Fractions. 2. Give the value of these improper fractions : 

4|-. 3. How do the terms of improper 

fractions compare in size ? 4. What kinds of units are mixed in 

T74? In §18.45? 

5. ITow is an improper fraction changed to an integer or to a 
mixed number ? 6. --A = cc : 

o / o 

7. Can 2 be divided by 3 ? Explain. 8. ' Wliat 3 equal numbers 
added together make 2 ? • 9. Does f mean 2 thirds of 1 thing, or a 
of 2 things ? Explain, using objects. 

10. What is the quotient when the divisor is larger than the divi- 
dend ? 11. lYliat xDart of 3 is 2 ? 
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12. Wliat part of 8 is contained in 5 ? 

Give the value of x in — 

13. ^=a; 14. ^ = 7 15. ^ = 16 16. 11-12 = ® 

0x3 


105. — Mixed XTum- 1. ILow many vtlis equal 1? How many 

bers changed to Im- Ttlisino? How man^Hii ? 2. How many 

proper Fractions. i2tlis in 1 ? In -J- of 1 ? In 8 ? In yV ? In 
Oral. Cliange 8|- to an improper fraction. 

4. In clianging a mixed number to an im- 
proper fraction (a) what two numbers are multiplied ? 

(b) What two are added ? 

(c) How may your result be x^roved correct ? 

Change to mixed numhers or improper fractions. Comjolete each line 
in 20 seconds. 


6 . 


H, 


Sh 


4J7_ 




6_4_ 100-bP_ 2-^- 66^ 45-^- 


« 11 40 20 


AO 

l‘D 


1_2_0 
"1 0‘J 


J_o 

1 


n 1 
24^ 


SO. 
3 5^ 


3jUL7 
1 u u" 


7. Compare 


J_7A 
1 1 


and 


iULo_ _ 2 times a?. 


9. What mixed inunbers equal 


iOil 

s ^ 


10 0 
■T2’^ 


1 0 0 
1 


2 0 0 9 

3 • 


106. — For Written Change from the fractional to the ■mixed forniy 
Work. and vice versa : — 


1. 39| ' 3. 497|i 5. olUf 7. lOlyW 9. 465.27 

2. OyO/ 4. j..y|s 6. a 968 % 10. 

11. gal. = how many gallons ? 

12. How many eggs in 196-}--^ dozen ? 

13. Add -Vy-/-, and 

14. Eind the difference between and 

2o 4 

15. Which is larger. or ^ 

^ 1 o 14 

16. Add ffij, 67 %, 0.97, and 37 


17 6 4 0 S 

IG 


18 F7-?-iL 
12 0 



1 .5 0 0 0 
40 0 


20. ^¥3 
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PK ACTIONS. 


107. — Changes in L 6 weeks: 21 days. Compare the size of 
the !N*uniber of Frac- the units: the number of the units: the value 
tional Units to coive- of the two expressions. 2. hv is the larger 
spond with Changes number of no greater value than the smaller ? 
in tiieii* Size. 3. Give other examples of equal values ex- 
pressed in units of different size. 

4, Compare the fractious \ and yV as to size of units, number of 
units, and value. Illustrate by drawing diagrams, or folding paper. 

5. In the same way compare -J and pV. 

6 . How does an iu- 


8 . If each term of 


crease in the numera- 
tor of a fraction affect 
its value ? A decrease? 

7. An increase in 
the denominator does 
what ? .A decrease ? 
Illustrate with I. 


iaree or sr 


13, Show 


; a.e Oi.et*, 



'>th 

tcrnu'> 

of a 

be made 4 as large, 
liow is the value af- 

jrac! 

:01 

ma 

'/ be 

fected ? IVhv is this ? 

/X Ui' 


Cii 0 

'• III- 


vfdcd b 

U UlC 

same 

9. If each term of 

lunnbcr 

:v 

'thouf 

4 be made 0 times as 

char: 


cfthc < 

'a'ue. 

large, how is the value 


— 


altected ? Explain. 

th,e fr 

act 

ioual 

unit when the denominator is 

alved 





0 

ttu 

:^n wl'i 

en its 

numerator is doubled? 

12. How 

do y 

\ni te: 

1 whether a fraction is 

prod: 

.COi 

I i 0 ^ 

a qnot 

ient by inttltiplying or 

ivisor 

by 




1. A 

on' 

wing 

t'ne ’ 

principle stated above. 

ow tn 

ay 

a fr: 

'Ction 

be expressed in larger 


Ii.vrgor or Sm.iHex. -erins? 2. How in stnaher? 3. Hovr do 
yon change ods to Ifths? Ifths to ods? 
A How matiy Iftlis in 4 ? 

5. In changing g fdths why do yon tnnitiply both terms by 4 
ins:ead of by 5 ? e. In changing do yon divide both terms by 6 
or bv 7, atni wi'v? 
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4. Xumbei's without a ooiuiuou hi visor are prime to each other. 
Explain which of these are prime to each other: — 27 aiul 35 ; 
13 and 45 : 27 and 45. 

5. AVhat advantage is there in using the g.c.d. in changing fractions 

to smallest terms ? 6, Change to smallest terms, using the g.c.d. : 

80 eX 0.125. 7’ A 

111. — Finding For smoU divi'fioi’s. 1—8. 51 hich of these 

G. C.D. when not numbers are multiples of 2 ? of 3 ? 4? 5 ? 6 7 


readily seen. 

8 2 9 2 10 2 



330 

3123 

S397 

2160 

1728 

3984 

6024 

3240 


XoTK. — Any iiumtor i< .n multiplo 
. Of 2, if ir ends in ‘X -t 0. S. or 0: i.o. when ii i? ovon ; 

Of 3, if o aivMos tho snm of itj^ digit < ; 

Of 4, if the l;i<t two liguros nro r.oros or express n multiple of 4 : 

Of 5, if it ends in 0 or o : 

Of 6, if ir is even nnd divisiMe l\v S : 

Of S, if the Insr three tlgures nre r.eros or express n multiple of S : 

Of 9, if 9 divides the sum of its digits : 

Of 10, ifitendsinO. 

For large di visors. 9. Using 8 and 12. or any other two luunbers 
having a common divisor, show that — 

Anu divisor of tico n umbers is a divisor — 

1. Og their sum. II. Of their dijiereuce. 

III. Ofanu multiple of either. 

To change to smallest terms, applying the principles just 
stated. 

10. FiViditig the greater uumber bu the less aud 
the last divisor bg the remainder, ive dud 13 to be 
the g.c.d. Show — 

a. Thar any divisor of 247 and 533 must 
divide every 247 in 533 (III.5. and also the 
remainder 39 (II.5 : 

b. That, therefore, the largest common divisor 
cannot be more than 39 : 


247)533(2 

494 

39)247(3 

g.c.d. = 13)39(3 
39 
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c. That any divisor of 247 and 39 must divide every 39 in 247 
(TIT.), and the remainder 13 (II.) 

d. That 13 divides both^ but no larger number ^vould. Hence 13 
is the g.G.d. of 247 and 533. 


1 3 


247 — i9 
583 39* 


112. — Fractious 1. 

to Smallest Terms. 2. 

Trn7fe?K 3. 


2 on 

2 9 7 

4. 

G 9 

17 1 

7. 

217 

4Go 

10. 

1 3 G 

13 7' 

5. 

2 6 1 

2 9 0 

8. 

3 33 

48 1 

11. 

7 3 

6. 

,2 0 0 

9. 

123 

12. 

StTo 


2~ST 


32 8 


1 2 n 1 

1 6 5 G 

2 2 3 2 


1. What are like niunbers ? Give examples. 

2. What is an integer ? A fraction ? Is a 

fraction a number ? 3. vShovr the difference 

between integral and fi’actional imits. 


Like fractions 
have units of the 
same size and kind. 


113 . — Like Frac- 
tions to Add Emd 
Subtract. 

Oral. 

4. With regard to each of the follow- 
ing numbers mention (a) the integral imit. 

(b) the size and kind of the fractional 
imit, (c) the niunber of fractional imits : — 

I pk- ; i\ yi'- ; tI- ; 5 f ; t “i- ; S *-'’45 ; 6% 

of a day. 

5. Which of the following fractions have units (a) of the same 
size? (1)) Of the same kind? (A Of the same size and kind? 
Which are like fractions ? f yr. : A yr. : A yd. : f day : S-i: f yd. 

6. Whv not add a lb. and 8 ? f wk. and 4 wk. ? 

= 9. 11. 72% - 

12 12 12 

oi , . 1 - _10 

64 ' 64 64 64 

How are like fractions added? How subtracted? 


"it- 


8 . 

13. 


36 36 36 

10. 0.55 — X = 0.30 


- = 0.4S 


100 

12. 164-lS4 = .r 


1. 14 d. A 3 wk. = .r wk. or y outys. 

2. Alention several unlike fractions. Why do 
you call them tinlike ? 

3. 4. A. 4. Which of these fractions have a 
common numerator ? A common c^enominator ? 

Which are like fractions ? Which unlike ? 


114. — Dnlike 
Fractions to Add 
and Subtract, 

Oat/. 
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FRACTIONS. 


1 li ' 4 • ^ * i b ■ -i ■ b 

the like fractions first. 5.- -f = .r. 
Wliy change ISths to 6 ths ? 6 . Add -Vf to f . 
Why change Sths to 24ths ? 

7. Which term is common to like frac- 
tions ? Change f and to a common 
denominator. To the least common denom- 
inator. To 20ths. 


Before Jfnding 
their sum or dijfer- 
eiice. fractions must 
he changed to JiJxe 
fractions. 


8 . In adding and shall we nse 4ths or 60ths as the common 
fractional xinit? 4 or 60 as the common denominator? 9. Why 
is it easier to nse the largest common units — or the smallest common 
denominator — in adding ? 10 . G-ive three steps in adding and -^ 1 ^. 


115. — 7 Oi'al or Wiitten. 


1. Change to a common unit. 

2. Add or subtract numerators. 
o. Simjdijg the result. 

4. Find short methods. 


9. 1 


1 . 

2 . 


4. 


s n_ 4 
70 * 5 - 

i_ ‘2 S 

1 0 ‘ 3' 7 

tW f 

A -L A A 
7 '35 


S _i_ 10 J_ jjr> 

4 7 ‘ 12 “ * 2 4 • 


5- l + f 

6- 

tV ^ 

a 


10 . 

1 m 1 
s' ' b 

_j_ 1 -L. n _L 

r 1 1 2 ‘ 24 ‘ 

5 

11 . 

20 % 

-fi + 0.20 + 

4 _ 

5 

12 . 

‘■) ^ 1 

47 "T 

1 J_ 7 _L. 1 0 _l_ 
4 ' ' S' * '1 3 ' 


13 . 

4 n_ 

'5 ' 1 

7 2 0 ^ 2 .5 

' 2 ' 2 5 ‘ '3 0 


14 . 

13 

4 0.12 + A + 

*2 

' 3 ' 

20 . 

- 1 - ^vk 

• 4 t ?5 yi'- 4 

4 d. - 
s 


15 2 J ^ _! A J- -i- 

-7 I 1 2 ' ^ 3 ' 4 

16 A -i- iA -L 4A -L_ o 

I 1 I o U ' “ 2 

1 7 A4_ A _L A _!^ 7_ 

* 3 3 3‘0'S 

18. 86 % 0.14-4 

ISO min. = x 


1 s 
2Af 


TA 


116. — Multiples : 
Common Multiples ; 
Least Common Mul- 
tiples. 


XoTF.. — The term “divi- 
dend • ■ niny be substituted for 
“ multiple. •’ 


1. Show that 06 , 60. < 2. and 120 are midti- 
jdes of 12 . 

2. Show that dO. 60. 80. and 120 are midti- 
jdes of 10 . 

3. Show that 60 and 120 are common nudti- 

jdes of 10 and 12. 4. Show that 60 is the 

least common midtij'^Ie (l.c.in.) of 10 and 12 . 



LEAST co^mo:^ 3IULTIPLE. 
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5. 2, 6, S. 10. 15. 5 are factors of 30. lYliicli of them are the 
irrirae factors of 30 ? What is the product of these prime factors ? 

6. 2, 6, 3; 11. 7. 21 are factors of 12. Select from them the prime 
factors of 12 and give their product. 

7. The product of the prime factors of a number is ahvays 

8. Show that any multiple of 30 contains all its prime factors. 

9. Show that any multiple of 12 contains all its prime factors. 

10. Show that any common midtiple of 30 and 12 contains all the 

prime factors of each. 


117. — Finding the To find the least com- 30 = 2 x 3 x 5 
L. C. M. moil multiple of 30 and 1- = 2 x 3 x 7 


Oral and written. 


12: i.e. the multiple 


42 X 5 = 210, the l.c.m. 


containing only such prime factors as are 
needed to produce each number separately. 

1. Will a number whose factors are 2, 3, 5. 7 be a multiple of 
2x3x5 or 30 ? Of 2 x 3 x 7 or 12 ? 2. Wh}’ need not the 2 

and the 3 be used twice in this multiple ? 

3. What factor not found in 12 is needed in- the common multiple ? 
1. Find the l.c.m. of 60 and 81. 

5. Find the least number exactly divisible by 60. 72. and 108. 

(30 _ 2 X 2 X 3 X 5 prime factor of 60 is not foimd 

72 = 2 X 2 X 3 X 3 X 2 among the iDrime factors of 108 ? Of 72 ? 
lOS = 2 X 2 X 3 X 3 X 3 7. What is meant by the least common 

multiple of several numbers ? 


0 X 2 X lOS = X 


8. What is the l.c.m. of 60. 81. and 132 ? 

9. Find the l.c.m. of 15, 90. 100. and 200. 


45 

90 = 2 X 5 X 3 X 3 
100 

200 = 2 x 0 x 2 X 2 X 5 
200 X 3 X 3 = :c. 


10. Is a multiple of 90 a multiple of 15 ? 
Compare 200 and 100 in this respect. How 
then may the process be shortened ? 

XoTE 1. — The prime iactors of larsre niimhers may often he got 
hy finding composite factors first, and then the prime factors of 
these. Thus: — 


1*20 =10x12 = (2 X r>) X (2 X 2 x 8) : ISO = 10 x 1? = (2 x 5) x (2 x 3 x S). 
XoxE 2. — For other methods of finding the l.c.m. see the Appendix, p. S. 




62 


FRACTIONS. 


Find the least common multiple of — 

11. 15, 21, 45 13. 16, 25, 80, 100 

12. 16, IS, 27, 72 14. 12, 18, 96, 144 


15. 34, 85, 51, 68 

16. 480, 600, 1000 


Practice in Changing Fractional Forms. 


118 . — Oral. 

1. Read as mixed numbers : 

8 9 4 7 2 8 9 3 (5 5 3 0 0 

'F'J '9 'T4 ^ 2 9"* 

2. Put into fractional form: 
4f, of, 10-1, 20|, 6-1, 134. 

3. Change to smallest terms : 

2 8 3 4 0 3 3_2 0 4 jiO J 0_8 

4 4^ Xl? T2'^ ^2'J 9 ' o'? 84? 12 O'* 

4. Simplify the form : 

20 100 18 132 il.ii 0 130 

'8 2? “1 ? 4 2? 14 ‘O'? 11 ? 

5. Read as 144ths: 1, 

1 3 1 9 1 7 0 1 0 0 0 io 0 0. 

10? 10? T^'? 2"8''S'? 14:‘4 0? 7 2 * 

6. Change to smallest terms, 


1 

T2? 


_5 2_ 4 8 

1 'S’o ? ■§ir? 


using g.o.d. : f-f, 

3 2 0 7 2_ _7 2_ „4_7_ 

^■■SD'? TT78? 2 8 8? 14 1* 

7. Piiid l.c.m. of 5, 7, 35, 70; 
8, 16, 128. 

8. 6^ = how man}' 8ths ? 

3 a; . 21 . 

7 


9. - = 


56’ 


X 


X 


10 . 


119. — Wntten. 

1. Write two large fractions, 
using four figures. 

2. Express the same values 
with 12 figures. 

3. Change to mixed num- 

Uprc • 8 2 4 3. 1 0 0 0 . xO 0 . 0 2 5 1 

UOib. '■■88“ ? 8'“? To' OF* 

4. Simplify the form of § If-g- ; 
4Jv« doz. ; cd. 

5. Change -gVVinr smallest 
terms. 

6. Express as 625ths. 

7= in smallest terms =? 

8. Change |-T and to like 
fractions. 

9. Eind the least common 
multiple of 16, 48, 96, 108. 

10. Change to smallest terms, 

4_4JL 
FO 8 0* 


X __ 0 , . o , 0 

‘/2 “ 6 ’ 12 ’ 8 ’ 9‘ 

11. What parts of 144 are 1, 2, 
3, 4, 6, 8, 9, 12, 72? 

12. Compare in value : 

1 2_5 9 1 7 7_. 4 0_ 3 0 

G“9 5? 17 5? 9 ‘8? 99? 50? 0 o’ 

13. Read in order of size: 

1 1 2 _9_ JL4 12 

To? ‘o'? 7? 15? 11? 15'? 2 1? 12'’ 


11. Express m 
figures. 


with four 


12. Condense this expression: 


140-1 9 0 0 
1 4 u 0 u • 


13. Compare 196if aiid'-^f|A 

14. What part of 1728 is 576 ? 

16 . 63 x 2 000 x 31 ^".,.^,, 

125 X 1260 X 70 





ADDED OE SUBTRACTED, 
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120. — Fractions 
Added or Subtracted. 


Process, 

15 = o X 5 
IS = 2 X 3 X 3 
IS X 5 = 90, l.c.m. 
or l.c.d. 

6 

n 2P_66 
^ 90 “ 00 
5 

L E2_5h 

^ 90 “ 90 
Sum = 

Difference = f J- 


121. — Written. 

1- + = 

3. * + a; = -H- 
4- + = 

R JL ' J12 -T — r 
lO'ioTTo 

6. 0.8-0.625 = .^ 

7. 80%-| = ;7; 

8. = ^ 
9. 5^ + 21T| = ;r 


122. — Subtracting 
Mised Numbers, 
Oral. 

Process. 

76j\ = 

57^i = Dlii = olH 
Difference = 17f4 


1. Wliat is tlie first stef) to be taken in 
adding or subtracting it- and yU ? 2. Is the 

common fractional unit readily seen ? 

3. A^Uiat is the l.c.m. of 15 and 18 ? 

4. What then will be the smallest common 
fractional unit, or the least common denom- 
inator ? 

5. How many 90ths = yV ? ri ^ 8. yV = 
how many 90ths ? yU ? 

7. How are the size and the number of 
fractional units changed b}' multipl^fing both 
terms of dA b}’ 6 ? 

8. Wimt remains to be done after the 
fractions have been changed to like fractions ? 

11. Add yU + ^ to the smn of and fj-. 

12. IWiat shall be added to to make -y- ? 

13. Which is greater, or ^ ? How much ? 

14. Add to What should be the 
fii’st steii here : and why ? 

15. 24i + 2Si-f 72|^16^ + 181f. Add 
the fractions mentally. 

16. Add bf, 16%, 0.027, and yU^. 

17. 32A + 17i4 = a; 

1. In subtraction of integers, what is done 
when a digit in the subtrahend is larger than 
the one above it in the minuend ? 

2. How is the obtained in the process 
at the left ? The 74 ? 

3. Tell how to take 7f from lob 
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rUACTIONS. 


4. 12-1- -7f = a: 

5. 100-ft!=8| 

10 . 

11. 9-|-4-5xV 


8. 9f-5H- 

9. 33i-12-l 

12. 15 - 2f - 2-«- - 2-^ 

13. 20-1-- f- 75% -0.75 


6. 10-3-^-2| 

7. 5^-3|-f 


123. — Written. 1. 631^ — 4-[| 3. 72 1- — 15-[f 

2. 941-18* 1911- -S-rs 

5. 14* -6.51 6. 0.875- 0.625 + x% + tWV 

7. 114ii-16|-| + 84^a_16|f 

8. What is the difference between 87,i- % and 66-| % ? 

9. What added to 17x«^ gives 29* ? 

10. Eroin 18-i take 9.935 


124. — Problems 1. and -f of a number = 110. Is the 
Fractions. nnlQiown nninber larger or smaller ? 

2. A barrel is 4 full. Draw off of a barrel 

OVOjl' OV WnttG)l‘ n I 1 TT’-l m A * r, 9 

and -|- of a barrel. What part remains ? 

3. A stone wall cost § 1 a rod. TiTiat costs 3 days’ work, or 6|- ids., 

.5f rds., and 7f rds. ? ^ , -/nor 

4. What % of an income is collected when 0.125 of it, 2o%, O.oo, 

and 0.025 are paid in ? 

5. A chimney contains 132 courses of brick. * are under ground. 


4-i roofed in ; how many courses are exposed ? 

^ 6. How many cords of wood in cd. sawed by hand, y* cd. by 
machine, and * cd. chopped ? 

7. Two pumps contribute and toward filling a reservoir, 
springs contribute 4 and 4, surface water the rest. How much more 
do the pumps yield than other sources ? 

8. In a 10 acre marsh lot three men cut 4, and f of the whole. 
What part remains for a fourth man to cut ? 

9. If you invest x\ of what you have in one way and f in another, 

what remains ? . . , 

10. At $ 3 a clay what is due a man for working half a da}* f cl.;, 

f ch, and d. ? 



MULTIPLIED. 
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125. — To Multiply 
a Fi'action by in- 
creasing the Number 
of Parts. 


1. 9x7 units = X units. Does it matter 
whether these units are integral or fractional ? 
2. Then it follows that 8x3 fifths = x 

fifths, and 9 x - = - • 

' 8 8 


3. 7 X ^ = -j or 3 and^ 

9 9’ 9 

4. 6 X = X, or y and -1- 

5 - | + | + | + + t = 

6. yV multiplied by 11 = a; 


7. The product of by 7 = a; 

8. 24xi| = a; 

9. 100 X$?r = X 


10. 50 X ^i = x 

11, 25 X M? f = 12. Multiplicand yL-, multiplier 9^ product ? 

13, In the preceding exercises, have we changed the numder or 
the size of the fractional units ? 


126. — To Multiply 1. James has §|-, Henry has twice as 
a Fraction by Increas- much. Has Henry 6 quarters or 3 halves ? 
ing the Size of Parts. 2 X y = y or L ? 

2. If I have ten Us of a dollar and change 
them for as many coins of double the size, what fractional parts do* 
I get, and what increase in value ? 

7 7 

3. Compare yU and -V. ^ x — lb. =- lb. What change is made 

^6 4 

4^ 

in value when instead of IGths, we take as many 4ths ? 

Fmd the lorocluct by increasing the size of the parts : — 

7 . 10 X yV 10 - 15 X yV 

8. 12xi|yd. 11. 25xyVV 

9. 18 X m. 12. 36 x 

1. Which is larger, j)roduct or multiplicand ? 

2. Is it xDroper to say either L times § 6, or 

$ 6 multiplied by L 9 3. What about the 

product here ? Is anything really multiplied ? 


4. 6 X y^2 

5. 8 X 


6, 


Q V 1 1 
O A yy 


127. — Multiplier, 
a Fraction ; Multipli- 
cand, an Integer. 
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FRACTIONS. 


4. In iiading \ of ^ 8 to be $ 2, do we multiply or divide ? 5. I of 
6 yr. (or 2 x 4- of 6 yr.) is 4 years. What part of the multiplicand 
has been taken ? What does nmltiplying mean ? 

6. Show that multiplying by a fraction is finding one or more of 
the equal parts of a number. 7. Is this more like multiplication or 
division ? 


8. I of 24 h. 

9. ^ of 36 in. 

10. 14- of 84 mo. 

11. of 60 d. 

12. 44 of ^ 100 


13. \ of 30 = 5 X ^ 

14. - of .30 = 

7 7 

15. f of 20 

16. of 60 


17. i- of 100 


= 20 Y' = 21f . Explain. 
= I^=21-|.. Explain. 

18. of 100 

19. 0.2.3 of 200 

20. 24 of 500 


128. — The Product of 1. Sh.O'w tlaat of ^ 20 = 20 x ® 
Fractions and Integers. 2. What is the principle of cancellation? 


3 3 

^Yutten. Compare ^ of ^06 = ii; with ^ =a;. 

pp ' PP 

4. n of IM = = 40f. Explain. 

^0 ' ' 5 

6 

5. If of 105. 7. 18 % of 250. 9. of 225 tons. 

6. 65 X 8. ^ of 86. 10. 840 x -U yd. 


129. — One Factor 1. A.t $ 3.50 a yard what will | yard cost ? 

a Mixed Wumber. 2. If one revolution of a wheel requires 

Written. of a second, how long will it take it to 

revolve 1000 times ? 

3. -I- of 400 = ir; 16 X 400 = y ; lOf X 400 = a; + V> 

4. IT X f = a*; IT x 300 = y 5 IT x 300| = x + y. 

5. At $ 0.95 a ]3ound what will T4|- pounds of tea cost ? 



PROBLEMS. 


67 


Process. 


$0.95 

9 ) $6.65 or a x $0.95 
0.73J =: I of b 
3.80 = c X $0.95 
66.50 =c?x$0.95 


Copj tlie accojiipaiijang process^ supplying 
values for the letters. 

R'ote. — ■\Vbett the cost includes a fraction of h cent or more, it is 
customary to count the fraction as another cent. Why is this done ? 
Answers given in tliis hook conform to this custom. 


•6. Price ^8.75; quantity 18| cords; total 
cost ? 


$71.03| or 
$71.04 

7. Weight of one bag of coffee, 35J- lbs. ; 19 bags weigh what? 


Process. 

351 Ih 
19 

8)l^or 19 X a 
16| 113. 19 X b 
315 ‘‘ 9x0 

35 “ cl X 35 

681§ “ 


In the process at the left give the values of 
a, bj Oy and d. 

8. 15 boxes ; one weighs 18| lb. ; all ? 

9. $ 6.25 each ; 27f yards ; cost ? 

10. 15^7- miles an hour; 25 hours ? 

11. Pent, ®28; time, 7^^- uionths. 

12. Time, 29}^- j sailing rate, 185 miles. 

13. f of $785 was lost in speculation; 
what remained ? 


130. — Problems. 1. What remains of a 49-3^1. piece of cloth 
For written work. after selling -f- of it, of the rest, and 4 yd. ? 

What is the remnant worth at 8|^ per j^ard? 

2. Another piece of 47 jmrds is damaged. One half sold at 7f. 
Of the other half 2|- j^ards were unsalable, but the rest went at 5^. 
Give the total receipts. 

3. At the rate of $lf a da}^ figure a board bill in dollars and 
cents for 3 months from August 1. 

4. If a glacier moves iiniforml}^ a hundred feet a 3 ^ear, how far 
does it go in 181 days ? 

5. A sawj^er worhs up wood at the rate of cd. a day. What 
can he do in 26 weeks if he takes a half-holida}'- each Saturda}^ ? 

6. A wind storm passes over -gV m. in 3^^ sec. In what time 
would it go a mile? 7. If it travels -g-fy- m. each second, how far 
would it £ro in an hour? 
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i-RACTIOXS. 


8. Find the cost of seven 50-gal. barrels of oil at three for |! 16.71. 

9. Snpposing an einpt}" barrel to be worth 1 1.2o, what is the oil 

worth per gallon ? 

10. An unfailing spring flows 37^^ barrels daily. How much 
Avoiild it yield in October ? 


131. — To Find One 1. I of 6 things (apples, dollars, fourths) 
or More Equal Parts = a;. 


of a Fraction. 


2 . 


2 10 X 

P of 10 twelfths = X-, g of -£2 ~ is’ 


3 . 2 of ^ = 


4. 


ilL 

6 13 ^ 13 

i oi' Vi “ 


Fj ii of 2_7_ 
1) 3 5 


: X 


7. 


6 . 


• of fS- = ^ 


fV of f-l} = 

-Hoff| = a; 

' 3 such2^cirts; 


To separate f into 5 equal p^ctrts and give the value oj 
that is, to find -| o/ |, or to multi})!!/ J by 

9. How does increasing the denominator affect the 
size of the fractional units ? 10. If we make the denom- 

inator 5 times as large, how is the value of the fraction 
changed ? 1- of = :r. 11. If i of a fraction = I 

it will he how many times ? 

12 Which part of the process gives the product of the numera- 
tors? Of the denominators? 13. hlake a rule for finding the 
imoduct of two fractions (i.e. for finding one or more of the equal 
parts of a fraction). 


Process. 

^ of A = ^ 

■I ofi = * 
3x3 __9 
0X4 20 


132. — Fractions 
Multiplied. 
Cancellation. 


1. Find of ft, or multiply -|4 by f»-. 

2. Of what use is cancel- Frocess. 

lation? 3. On what prin- 
ciple is it based ? 4. Which 

is easier in the process at the right, to change the 
product to lowest terms or to cancel first ? 

5. ^of|4 7. i-txM 9- 


6 . 


nf SI 

01 inr 


8 . 


'3 0' 


X 


10 . 


ao' 

9 2 

12 ' 3p 7 
7 

85% of V- 
96% of ii 



JIULTIPLYING PEACTIOlS^AL NU]MBERS. 
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133. — Multiplying 
Fractional 
Numbers. 

Written. 


1. Find the product of and -3-f. 

2. What is of T-J- (| of ? 

3. 8f X 6f- = X (First step ?) 

4. How may the product of small mixed 
numbers be found ? 


5 . 

6 . 

11 . 


22 X TyV 7. d of f of 3E 

4-i X 15f 8. 2| X 41- X 74 


6|x 246 = what? [§ 68.] 


9. 16% of 5b 
10. 94x121-1- 
12. 6f X 137-| = what ? 


Explain the process. 
246 
6 | 


8)1230 

153J 

1476 


|=(o X 240) 
= 6 X 246 


8 


1629| 


13. . 84 X 126 
14. 149 X Ti- 
ls. 8|x 209-1- 

16. 64 X 1944 

17. 261-x 795f 

18. 84|x641j% 

19. 96fxl09^ 


Explain the process. 

137f 

_ 4 ! 

6 X 137 = 822 
■I- X 137 = 102|- 
0 X A = 3;} 

f X t = H 

928|4 


134. — Business Make out bills in full for — 

Problems. i. 2 

For written work. 17 doz. @§ 1.62-4 17|- yd. @ 10^ 

15|- doz — § 1.00 If yd. „ @ 62-1^ 

3. Find the cost of 9f tons of coal at § 7.41. 

4. Twenty poimds of sugar bought @ 4^^ are sold for § 1.25. 
At this rate what is gained on a barrel of 200 lbs. ? 

5. Oil is bought at § 3.50 for a 42-gal. barrel and retailed at 12-1-;^. 
The gain is what part of the cost ? 

6. Oranges bought at 3 for 5^ are sold at 4 for 9^. ATiat is 
gained on a box of 9 doz., 1 in 12 of which are worthless ? 

7. I can buy blank books of one dealer at the rate of S1.25 a 
himdi-ed; of another at §1.60 a gross. How much is one offer 
better than the other ? 








DIVIDED. 


71 


137 . — The Divisor o -4- To find holo many times is con- 

a Fraction; the Divh iained in b. 

dend an Integer. 1. How many times is i contained in 1, or 

liow many 4tlis in 1 ? 

2. How many 4tlis in 5 ? 5 = ^ 3. o’s in 20? = x. 

^ 4 

4. 2 ft.-f- 3 in.= a;; or^ since dividend and divisor must represent 
like units, 24 in. 4- 3 in. = x. 

5 . .^2 ^ 7 . 7 . 2 , = 9 . ^ in 8. x times. 

6. 8 4 - = a\ 8. f in 7, x times. 10. Divide 17 by 

138 . — The Dividend f ^ To find Jioio mojiy tunes |- is eon- 

and Divisor both Fra c- tained in 

tional. 1. TTbicb is the larger, f or ? Are the 

units of the same size ? 2. ^ ~ i ^ • a- 4 - y = l-J-. 

3. 4- or ^ is contained how many times in 4 or i|- ? 12 4 - 5 = :c. 

4- 8. ^ini. 10. Divide fpjy^ 

5.^ f in 1-4 7. 

12. What is the first step in dividing days by hours ? In dividing 
4ths by 5ths ? One fraction by another ? 


139 . — Denominate 1 . of a case of slates at S 44 a case cost 
FTinnbers. S a*. 2. A ten-poiind box of marbles contcins 

Oral 7 ^how. 4 blue, and 48 red. The box con- 

• tains how many? 3. The box cost 30 >. and 
the marbles sell at ten for a cent. The profit is a*. 

4. A girl vrho earned f of a dollar gave -4 of it to one who had 
nothing. With the rest she bought three things that may have cost 
a*, y, and r cents. 

5. A dealer bought S 10 worth of oranges. After selling a fifth of 
them for S 3. lie sells the rest for what the whole had cost. What 
was the profit ? 
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FRACTIONS. 


6. of a bushel of berries are picked ; .V of them are sold to one 
man^ of the remainder to another. How many quarts are unsold ? 

7. A certain sand-glass runs ten minutes. It runs out twice during 
practice time at noonj -J jJ- of an hour are spent in the morning, and 
yV night. Gi^m the sum in hours. In G da}' s it would be x. 

8. At each 64^ buys x^ and 80^ buys y. 

9. $ 10,000 in pjostage stamps are divided among 4 offices. If 

of them are twos and the rest ones, how many ones does each office 
get ? 10. How many twos are distributed ? 


140. — The Divisor (a) ^ f. To find how many times is 

Inverted. contained in -J-. 

Oral and Written, First Frocess, 

7 3 _ S 5 2_4 _ 3 ii __ i XJ 
¥ • ¥ 4 0 • 4 O' , Y4 -^2 4 

1. To what common unit are the fractions changed ? 

2. How many times are 24 units contained in 35 units ? 

Second Frocess. Analysis of Frocess. 4 is contained 

7 A = 7 V A = AA = 111 in 1 five times ; 4 is contained in 1, 

4 of 0 times or -f times. Since -3- is con- 
tained in 1 "I times, in 4 of 1 it will be contained 4 of f times or 
44 times = 144 times. 

But 4 is the divisor f inverted. Hence to divide one fraction by 
another, we may 

Midtiply the dividend by the divisor inverted. 

3. What advantage has the second process over the first ? 

4. What disadvantage may it possibly have ? 


Aptioly the shorter ])rocess to the following and explain it: — 

5. 4 -r- A 7. 4 in JA 9. What ^Dart of in |- ? 

6. -A- -V- 8. 4 in yV 10. IWiat part of ^ in |- ? 

Notk. — Cancellation 'svill often shorten the process in division as in multiplication of fractions. 


11. 


12 -i- 2 

44 • TT 


18 X2_s _i_ 1 A 
2 5 0 ' 7 5 


14 2J_0 ^ 7 

6 ‘2 D * V 
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141 . — Division of 1. Divide 12-^- by 3|-. (Cliange mixed niim- 

Mixed Numbers ; bers to imjDi'oper fractious.) 

Complex Fractions. 2. 154 ~ 9-5- 5. 82-3- -h 324 


Complex Fractions. 


3. 73f~57i 

4. T2,^-^42f 


6 . 1000 - 66-1 
7. 100-621- 


8. ^ is a way of indicating the divisiom of 21- by 7-i ^ = 

^ o 3 

Siicli expressions are called complex fractions. To cliange them 
to simple fractions^ multiply each, term by a common denominator 
of tbe fractions. Thus : — 

24 X 6 15 


74 X 6 44 


9 . m 
100 


10 . 

100 


12 . 4 - 


142 . — Mixed 1. What are the two steps in dividing 

Ntmibers Divided. 1645-|- by 9 ? 

Written. 


2. 34761-8 = 0; 

3. Divide 73294 by 12 

4. 92134-9 = 0 ; 


Fro cess. 
9 )16154 
1825 


a. 1 of 16455 = 182, 

5. How many times is 11 contained and 7|- remaining, 

in 8761 ? i of ^ = i of r = ?- 

6. Divide 289f by 26. To what common fractional unit are both 
dividend and divisor changed ? 


Process. 

26)2S9J 
4 4 

104)1159(11tV\ 

104 

119 

104 

of 15 = ^y-r 


8. 846f-39 


7. 3671-24 9. 4723|-105 

8. 846f-39 10. 69481-216 

11. If 75 boxes weigh 847^1- lb.; what 
will one weigh ? 

12. 89 rd. = 14681 ft. ; 1 rd. = 0 ; ft. 
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FK ACTIONS. 


143. — Dividing by 
Mis:ed Numbers. 

I^rocess, 

8 24J)814*2S 

S S 

105 ) 11424(58 


975 

1074 

1590 



Oral. — 1. If one chair costs S 24|. liov 
inanv can be bought for S 142S, and liovr 
inuch Avill remain? 

2. IVhv do Ave change dividend and divi- 
sor to Sths ? 3. The remainder is ahvays 

a parr of Avhat ? 4. What is the unit of 

the iirsr dividend ? Of the second ? Of 
tlie remainder ? 

in-dfc/o — 5. Hoav many times is S42A 
contained in S 2500 ? 


6. 1 sq. rd. =: 272T sq. ft. : 1728 sq. ft. = .r sq. rds. 

7. Find the quotient and remainder : 2000 cii. ft. -f- 18| on. ft. 

8. At S 0.87f each, Iioav many spoons can be bought for 8 75. and 
liOAv much remains ? 

9. Of 8 525 I spend as much as I can for bicycles at 8 125-*^ each. 
With the remaining money, how far can I travel at 2 cents a mile ? 


144. — Pimdameutal Processes applied to Fi'actious. 

PnAOTicn Table. 




Vfj Cfj- 


POH PRACTICE. 7; 

To xnr. Teacitt-f.. — E ach of ihe foilowin|j 4o combinaiion5 may bo appliod to oaeh ntiiiibor i: 
the designated colnmn so as to furnish ten oxaaiples. which may bo assigned consecutively fron 
I to 10. making 4o0 in all. IIow much to use depends on the degree of accnnicy and facilit; 


attained or desired. 









Addition. 


Subtraction. 

Midtiplicatio) 

. D 

'vision. 

1, 

54-4 

' 0 


11: 

20 - e 

21 . 

5x5 

31. 

b ~a 

2, 

c -f f 


12. 

/- H 

22 . 

12 X c 

32. 

a - 7 - c 

0 

0. 

(7 4-t 


13. 

b - c 

23. 

0 . X g 

CO 

CO 

5 0 

4 . 

h -r C 


14. 

d — c or c ~ 

d 24. 

b of d 

34. 

e ~ d 

5 . 

c -f d 


15. 

/— c 

25. 

c X d 

35. 

f e 

6. 

h -f c 4 - d 


16. 

g —f 

26. 

b X c X d 

36. 

g -^j 

7. 

e 4 -/ 


17. 


27. 

c X d X e 

37. 

5-7-9 

8. 

f-^9 


18. 

h - (j 

28. 

f X g 

38. 

h - 7 - 7£ 

9. 

-r/-rP 


19. 

g - d 

29. 

67 X h 

39. 

i e 

10. 

-r/-r g 4- 

h 

20. 

g — e — / 

30. 

g X i 

40. 

i -i-g 

AT/.red. — 41. 

0 4- 

c — 

-4d 42. 

(J — (t= -] 

rf) 

43. c 

of/-:- t 


44. 

g-^ 

c X 

f 45. 

ib of e) 

^(0 of/) 




145. — To be 1. An lieir gets of an estate, tlien loses | 

Formulated. of Ms sliare. TTliat part of tlie estate does 
mitten. lie keep ? 

2. I buy at 20 9b discount. TTliat is tlie total cost to me of goods 

^Id regularly for 8 1.42, 8 3.9S. 8 d7. 8 and 9 pieces at 

0.311? 

3. If 84 tons of coal cost 8 481, ^liat is the cost of 68 tons ? 

4. Property T.’liicb cost 8 5000 is rented for 8 434 a montb : wliat 
is tbe annual income to tlie o^^mer after paying a tax of 8 15 on a 
thousand ? 

5 . Three cheeses, ’^’eighing respectively 344, 421. and 47|- lb., 
vere sold for 8 20.60 : vliat was the price per poimd ? 

6. J. F. Sampson bought 724- bu. potatoes at 624? a bushel, and 
sold 4 at 644?u the remainder at 75?: what did he gain ? 
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FRACTIONS. 


7. An electric laimcli was sold for $ 2S5, or T|- of the cost. Find 
of the cost. 

8. of a ton of hay @ § 20 pays for l-i tons of coal at how much 
a ton ? 

9. 16|- ft. of 2-in. pipe @ and 1020 ft. of 1-in. pipe @ 4-}^^ 
are exchanged for 120 lb. tubing at 11-^^, and 134 ft. @9^. l^Oiat 
is the difference in value ? 

10. Two trains start together in the same direction. How far 
ajDart will they be in an hour if one goes a mile in lyT- min. and the 
other in So sec. ? 


146 . — Fractional Parts 
of 100. 

At sight. 


Compare with 100 : — 

1. 50, 25, 75, 20, 40, 10, 30, 70. 

2. 5, 15, 4, 12, 16, 2, 6, 8. 


Repeat rapidly^ until thoroughly learned, the values of the following 
ixirts of 100 : — 


3. 1 
4- f 

5. i 

6 . 


1 ,3 

T T 


1 

1 0 


1 

1 2 


_ 1 _ 
1 G 


A 4 

G G 


1 2 

•d F 


1 

TO" 2 5 


7 2 2 _2 _2 _2 _2 2 

‘■10 12 IG 20 2o' 5F 100 

P JL _iL _7 1 

10 12 IG 2 0 2 o‘ To 

JL Q JL _3_ 1 L- J_ 

5 0 12 1 G To To 1 G 

10 . 


1 2 
1 G 


JL 
1 2 


JL 

1 G 


1 1 
1 2 


11. A nurseryman sells 2500 strawberiy plants @ 6 a hundred. 

They cost him -f as much to raise, and he gives an agent 
profit. How much does he gain ? 


-1 of the 


147 . — To Find 
what Part or what 
per cent One Num- 
ber is of Another. 


Compare one number leith the other in each 
of the following columns. Thus: — 

A. 8 is 1 or 33^% of 24. 

B. 24 is 3 times 8 or 300% of 8. 

O. The ratio of 8 to 24 is 1. 

D. The ratio of 24 to 8 is 3. 


NUMBEKS COMPARED. 




I. 

II. 

III. 

■ IV. 

1. 

8, 24 

25, 6| 

90, 18 

1 cl., 1 h. 

2. 

60,12 

31 , 10 

1 oz., 1 lb. 

1 wk., 1 cl. 

3. 

24, CO 

5 1 

8 ^ 4 

2 gal., 3 (it. 

6 min., 25 sec. 

4. 

48, 72 

72, 60 

30, 50 

144, 4.8 

5. 

16t, 66f 

37.1, 6| 

4, 0.16 

80 10 

1 0 OJ 10 0 

6. 

3 3 

S'? 1 

3 G 

S' 

0.68, 0.51 

zl V 1 7 B 

1 U 0 ? 1 TT ( 

7. 

375j 25 

r> 2 

IP 3* 

104, 61 

0.93, 0.31 

8. 

1, 100 

10 % 20 % 

10 .iO 

1 0 OJ 10 0 

1, 200 

9. 

2.75, 5.50 

$ 0.75, Jj? 1.25 

f 1, 100^ 

f 1, §1.50 

10. 

1, 1000 

CO 

CO 

331, 100 

1.831, 1.00 


148 . — Piiading What number conwares loith 100 as — 



wliat o/o- 




L. 

4 witli 28 

15 with 40 

2. 

16 “ 80 

6 

Li 

42 

3. 

25 “ 150 

24 

Li 

42 

4. 

45 “ 15 

48 

Li 

36 

5. 

18 54 

18 

Li 

24 


6. 35 105 3 cl. -witli 1 wk, 

7. 4 in. with 1 yd. 2 mo. with 1 yr. 


8. 

loz. 

lib. 

1 h. “ 

12 mil 

9. 

lib. 

1 oz. 

1001b. “ 

1 T. 

10. 

2 qt. 

4 gal. 


§1 


1. 12 is 1 of X 5. 

2. 16 is 1- of a; 6. 

3. 24 is i of a; 

4. 19 is 4 of a; 

11. 450 is of what ? 

10. What part of 2| is f? 12. 175 is |f of what ? 

13. or 85 % of X tons of coal were sold. 

14. What part of 1200 is found in 480 ? 


149 .— A Part Given; 
the Whole Required. 

Oral. 


9. What is I- of 960 ? 


28 is of X 
36 is f of a; 


7. 72 is 4 of a; 

8. lOOis^^ofcr 


15. 3 1 is P of what? 

16. 12-1 is I- of what ? 

17. 144 is 4 of what ? 


18. 4 is 4 of what ? 

O O 

19. What part of f is pV ? 

20. 18f is what part 62-h ? 
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PEACTIO^^S. 


150, — To find tlie 
Whole when a Part or 
Per Cent of it is known. 


6. '20 is of ,r 

7. lo is 12\-^'c of a' 


1. Id is .V or of .r 

2. 24 is i!- or 7o^;;' of .r 

3. o2 is 4 or of .r 

4. 40 is 4 or 3o.l of ,r 

5. od is •- or 874 X of ,r 

9. 24 is of .r 12. a 2o is o^c of .r 
10. 0,1- is do .Iff- of ,r 13. dd is 18 fj' of .r 


8. dO is d74f4 of .r 11. -4- is 20 of .r 14. 0- is 27 of 


151. — For Frequent 
Practice. 

0;vo 


1. of 10 


10 X 


TO' 


10 ~- 


10 is of what luuuber ? 


2. Oha.ugv to fractions of a dollar in lowest 
terms: 8 0.124, 8 0.d7o, 8j-fro', d.Odl. dd-foj'. 
3. Express in ceurs these parrs 6. IVhat is 1000 times — 


of a dollar : - 
- s 


i -j 


.1 O' 


7. Give the fewest cents that 
Avill pay for 1 wlieii the price of 


4. Of 1000 find — 



1-2 is- 

— 





X 

-t A 

7 


lb 

Id 

IS 

20 

25 







• A 

OD 

08 

40 

42 

5 . U; 

?e 0: 

ich of the 

fol 

lowing 

4b 

oO 

db 

70 

88 

number 

s as 

divisor of t 

lie 

one at 

8. . 

.\dd the folloNviiig 

frac- 

die riph.r or 

left of it : — 

- 


tions : 

— 




d 11 

1* 

r di 

do 

2d 

p- 

V 

e_o 

o' 

44 

i 10 

d: 

14 1000 

12, 

0 2000 


4 

ho 

i 

4V 

(7 fee 

;\u>c 

.14; chx JO uo:: 


7 parrs 

for 100: 

— 




9. 4, 

i 4 

; etc., to 


10. 

4* f* 4^ 

• r* 

. ro 



152.- 

— General 

G 

are utr 

uoers a 

ueu /uT' 

’heh ro 

oxpiai. 

r. ymtr 


Questions, a 

USi 

rers. 









1. 

IVhac 

are tl 

le proc 

esses 0 

f com 

billing 

i:v;\e:'ou 

,s ? 

Of separad' 

tut 

cheiu ? 






2. Ot 

■ wlu 

It use cs It 

CO 

change 

the 10 1 

:iu of a 

fraecio- 

1 and 

not its 


value 7 Exulain cue priueinle. 



PEOBLEMS. 79 

3. State the method of finding the snni of two fractions if their 
nnits are not alike. 

4. ^Miar is meant by ** higher terms “ and •• lower terms ' * ? 

5. Show a connection between fractions. 

6. "\Yhy is the product of two fracrions less than either? 7. How 
can a qnotient be larger than its dividend ? 

8. Compare common and decimal fractions. 

9. In working with fractions what is the need of finding a greatest 
common divisor ? A least common multiple ? 

10. What is the difference between a fraction and a fractional' 
unit ? 

153, — Problems for I^xplain exactlu Jiou: you. get eo.cli result : — 
Analysis. 34 o', of certain telegnaph lines are 

under ground. 'What % are above gTound ? 

2. A foundry uses 100 T. of Swedish iron to 50 T. fi‘om other 
sources. What part or of each class is used ? 

3. S 100 was yC. or 10 yo of the profits, which were a*. 

4. 23 9o of the stock was glassware. 09 9o china. The rest 
was in brass goods which were .i* ^/c of the wliole. 

0 . The 5000000 so. m. of the Arctic Ocean are what % of the 
area of the Pacific, which is 10 times as large ? 

6. I gain 100 on 4 my goods and sell the rest ok cost. How 
much do I gain on -S 100 invested ? 

7. In a 30-column newspaper what part of the whole space would 
be filled by 20 columns of advertisements ? What per cent ? 

5. I lose hall that I have, and 25 % of the rest. What I keep is 
what part of what I lose ? 

9. The board of a horse is 8 20, shoeing 8 1.25, harness repans 
8 0.25. use of carriage 8 3.00, new whip 8 0.50. Each item is what 
part of the whole ? G-ive per cents when you can. 

10- 3^^ = r of 9- 2" = r of S- 

of 4 % = 1- of r ^ 10 of 8 10 less 1 % of itself = 


■X 


so 


rRACTIOKS. 


154. — For Oral 1. 10 = -J-J- of wliat mimber ? 10 = of 

Analysis. y'liat lumiber ? 

2. Grive and tlieir least common de- 
nominator. 

3. f of a hill is dng aAvay. How many times as mncli remains ? 

o X -r 1 of -f = .r. 1 -f- -r- = ?/. 

4. 10 -- -V = .r. 10 -- A == ?/. 

5. A train goes a mile in 1-| min. How far will it go in an 
lionr- ? 6. At 1 m. in 90 sec., how innch in an hour ? 7. 50 m. an 
hour = how mncli a minute ? 

8. Express in lowest terms -Jf. 9. At the rate of 48 m. an hoiu’j 
how long does it take to go 1 m. ? 

10. A mile in l-J^- min. is the same as 60 m. in ? 


155. — At Sight. 1. Reduce to lowest terms 

2. Compare results : 224.7 3 ’ards h- T ; 

224r^ yd. -f- 7 yd. 

3. jY i' = V' tV = ^vhat part of 

league ? 

5. -jl A. = what part of A. ? Of A. ? 

6. is contained in how many times ? 

7. Cancel mentally : of x of JA = .r. 

8. By getting a discount of -g- 1 pay only ^8 3.33. What is the 
regular price ? 

9- = 

10. AYliat is tlie least, that will pay for 1 article, when the price 
per dozen is — 

ai.Oo Sl.lO Sl.lo S1.2o 91.30 91.35 91.40 91.50 

91.75 9 2.00 92.25 92.50 92.75 93.00 95.00 

11. .| rd. @ 9 1.25. 13. 31 in 25 x times. 

12. 5j\ lb. @ 9 1.28. 14. 40 - lOf - 7| = .r. 




EXERCISES. 81 

156 . — For Dictation. 1. Add 21, OtV. 4^ of, 831. 

I^csults orally. 2. 10 X f. 3. § If — 8 0.625. 

4. 4121 A871 + 62f + 371-f 1121-M21; 66f-16f-8f. 
f . 5. In a Ealireiilieit tliermoineter Avliat is the temperatiu'e when 

the top of the merciiiy cohunn is of the distance in degrees from 
zero to the freezing point. 

6. After gaining or 10%, I have 8 99. A^iat had I at first ? 

7. Find 21 x 90. What is yIto 

8. What part of 100 is 9-^j ? Give of 100 ] jj] yV 

9. How inucli for a dozen at 16 for a quarter ? At 4 for 5 ^ ? 

At 20 for a quarter ? At 3 for 10 p ? At 3 for 5 p ? 

10. A newspaper weighing 4 oz. ma^' be mailed for 1 ^ j what ^rill 

^ it cost to send — 

1 lb. 10 oz. 5 oz. 41 oz. f oz. 

o 4 

The rate for other printed matter and for seeds is 1 for every 
2 oz. Give the cost as before. 

157 . — Fractional 1. Compare the cost of — 

Measui'es. 74 A. at lOf^ a foot and 560 A. at 25^ a 

Written. sqiiare rod. 

2. Corn is worth 531/?' a bushel. 81000 
bu 3 's x bushels, with 2 / cents remaining. If sold at a profit of 
^ what will be the gain *? 

3. Copper sells for £ 39 os. a ton. A pound is worth about x 
cents. 

4. At 31 leagues an hom*, how long will it take to go 500 m. ? 
How far would a ship sail in a week ? 

5. Find the average of these prices for oats : 29 J. 29|-. 28f , 29|- 
301, 30|. 

6. If pork costs 12j^^P a pound, what is the profit on 4 bbl. 
retailed at 14/^ (200 lb. to a barrel) ? 
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FEACTIONS. 


7 A barrel of 42 gal. Avill fill liow many cans containing 1|- pt. ? 

8. Wlien § SO are earned in a niontli and yv of it spent; the sav- 
ings of 2 years at that rate Avould be § a;. 

9. A chest contains 7-^- lb. tea @ oo^; 13-J- lb. @ 35^; and 9-| lb. 
@ 27 A The mixture is v'orth xf a j)Oimd; and § 10 would buy 
y lb.; with 2 ; ct. remaining. 

10. If of a cargo is the captaiAs share. It consists in part of 
14 cwt. coffee @ 2Sf^; 230 lb. cloves at 18 ISO lb. ginger at 10|j^; 
15;000 gal. molasses @ 251^; 25S0 bags sugar @ ^ 3.12-1. What is 
the value of the captaiivs share of these goods ? 


158. — Oral Problems. 1. Mention 3 fractions of a dollar which 
together equal § ; 8 O.oO. 

2. MTrat sum becomes $ 2 after spending y^; and of it ? 

3. Which is more; of a share or of one ? When the differ- 
ence is 8 10; what is the whole share ? 

4. Of the 8000 bills presented in the first session of the 53d 
Congress only 1500 were considered. lYhat fraction was that ? 

5. A ship was insured for 50% of its value. -I of the insurance 
was § 4500. The ship was worth x. 

6. I pay for a purchase with a § 5 bill; and receive in change 
one of each of the current coins of the United States amoimting to x. 

7. The back of a bench is as high as the seat; which is 2 ft. 
hind the difference in inches. 

8. One plant urn holds pk. How many such can be filled 
from 3 bn. of earth ? Out of 3^ bu. what part could not be used,? 

9. ITow much velvet at §4.37^ a yard can be bought for the 
price of 4| yd. satin at § 2.66| a yard? 

10. of a telephone pole is the part above ground. of this 
part is painted browii; and the remaining 7 ft. are painted white. 
“What fraction of the whole is white ? How long is the pole ? 


QUESTIONS ANB PROBLEMS. 
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159 . — For Rapid 1. Paid at different times i and jU of a 
Figuring. debt. Tlie balance was §1170.61. Wliat 

Avas the A\diole debt? 

2. of an estate is dmded equally among 14 persons^ another 
-I among 9 persons. One of each of these shares is to be giAmn to 
the heir of the remaining third. What part of the AAdrole does he 
receive ? 

3. Prom a life-saving station to the end of the northern beat is 
2yU in. Hoav many full steps Avill a surf man take in going and 
returning, if his steps aAmrage 2y2_ ft. each ? 

4. The Minoks Ledge light reAmhms tAvice a minute. It is lighted 
from sunset to sunrise. Hoav many revolutions does it make betAveen 
5.52 p.M. and 5.53 a.m. ? 

5. Pour equal farms, all adjoining, are offered for house lots. 

Parts of each are sold as folloAvs: |-, -A, Add the fractions, 

and tell Avhat the sum sIioavs. 

6. IWiat part of a mile is coAmred by 22 revolutions of a Avheel 
' 18 ft. round ? 

7. Divide 231 cu. in, into 3 equal integral parts ; into 33. How 
else can it be exactly divided ? 

8. J ust Avhen does I of a common year end ? t of a leap year ? 

9. A bushel of potatoes is commonly 60 lb. A thousand 56-lb. 
bushels are AAdiat part by Aveight of 1000 60-lb. bushels ? 

10. lYliat other fractional xmits besides i- and i- express integral 
parts of 43,560 sq. ft. ? 

160 . — Business Find the amount due on the folloioincj pur- 

Transactions. chases : — 

Wriuen. 1. 3|- yd. silk @ § 1.3TI-; 8^ doz. buttons 

[See pp. 8-9.] @ 15^ j 7^ sticks braid @ 75j^ ; 23 yd. ribbon 

@ 16 -|. 

2. 6470 ft. fencing @ 9y\-^; 3 lots land, 10280, 7595, 8122 sq. ft., 
at ; 3400 bricks @ § 8.15 per M. 
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FRACTIONS. 


3. Find the total weight in pounds : — 

1 T. 3| cwt. 2560 oz. t t. 5 lb. 8 oz. 5 cwt. 9 lb. 

4. How many pounds altogether will hll 600 4-oz. bottles^ 
360 2-oz. bottleS; and 36 doz. boxes^ each containing 20 2-gr. pills ? 
What fraction of this niunber would represent the same weight 
in avoirdupois pounds ? 

5-7. A. & H., B. C. & Co., F. S. T. are the initials of three firms. 
Make out three bills from these entries on the day-book of James 
G-raeme; who sold the goods. Use the xiresent date. (See p. 40.) 

B. C. & Co., 23-C M. ft. pine @$55 
F. S. T., 37i locust xiosts @ 62^^ 

1090 sxfiit rails @ 18|^ 

A. & H., 4f M. brick @ $8 

1830 AVelsh slate @ 10^;^ 

A. & H., 86-^ ft. 2-in. plank @ 3^ 

3 cd. 5 ft. slabs @ $ 3.25 
F. S. T., 500 ft. sheathing @ $ 42.50. 

IT M. ft. flooring @ $ 20 
B. C. & Co.j 22 bbl. lime @ 

13 T. coal @ 14.75 
teaming 13 x 37-^-^ 

B. G. & Co., 7f M. ft. sx3ruce @ $ 31. 

7 bbl. Portland cement @ $ 2.75 
F. S. T., 350 ft. drain xiix^e @ 62t^ 

A. & H., f cd. hard wood @ i 8.75 

8. Buie xiax^er for an accoimt that you keexi with John Holmes. 
It Avill show that he is debtor for all that is sold to by and 
creditor for all that is paid to — by . — , as below. 


JoHX Holmes Dr. Or. 


<^0-3 Q/koA^&Qy 

3fi 

00 

■ 


By 1 f^3X'i(Ay& {^3 CC.^ 




00 


t-’ -'/r* t'x 




EXERCISES. 


Make out the account as above from the following inemoranda^ 
supplying different dates : — 

3|- days repairing I-Iolmes’s fence @ ^ 2.50. Credit him for use of 
his oxen same time @ §2. Sold him 23 bbl. apples at spl.40. 
Bought 3 hogs (732 lb.) at and 1-J- loads hay ^i515 (both of 

Holmes). Sold him 15 3 ^onng maples at $ l.OG^^ and 3 hoops con- 
taining 35 ft. strap iron at 2|-f^. Holmes paid cash ^100. 

9. Draw oE in j)i’oper form (^d. 18) a cash account for July con- 
taining the following items (cash must be credited with all that 
you take from it to si^end) : Left over, saved, or on hand from 
last month, ^ 2.47, and had a present of five dollars vacation money 
on the Bourth, besides the 76^ 1 earned at the fair the day after. 
My ticket to Hewburn was m? 1-38, the luncheon 30i^, and the express 
25i^ : this was on the 6th. In just a week I had to spend all the 
rest of my money except 44i^ ; tlu’ee dollars being for a hat and new 
ribbon, and all but the 44^ for a ticket to Groveton. There I foimd 
waiting a money order for $ 15. 

10, Eule paper as on p. 18, and make up a balanced cash account. 
(^^ Cash is debtor for all that you entrust to it.) (Aug. 1st) Bought 
9 shares A. and F. stock @ § 109f . Sold 8 shares @ $ 109|-. 
(2d) Paid note of E. F. Janies, $ 128, with 3 yr. interest (3x5? 7.68). 
(5th) Sold 8 bbl. lime @ 5?0.83-J-. (9th) Sawing wood, 18-J- cd. 

@ 5? 1.20, paid to Tom. (12th) From Edwards, 5? 36 for 5f squares 
roofing @ X. (20th) Taxes on ^ 14,000 @ 5?14.25, paid. (27th) Ee- 
ceived cash for 50-|- gal. oil @ (29th) Sold 2 cases eggs, 48 doz., 

@16-|i^. July 31 I had on hand 5? 2000 cash. 


161 . — Fractional Figure the exact value of — 

Measures. 1 . 290 ft. hemlock boards @ If)^. 

Written. 2. ream (^ a sheet. 

[See pp. 8-9.] 3_ 3 35 @ 2 qt. for 

4. Pay for ^ yr. (even weeks) @ § 2.37-1-, only Sundaj^s excepted. 

5. g. gr. hooks and eyes at a doz. 

6. ^ 235-lb. barrel of sugar @ 4yL)^. 


Measures. 

Written. 
[See pp. 8-9.] 
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T'K ACTIONS. 


7. Ilf- long T. @ §5 a sliort T. 8. 21 oz. opals @ ^3 a pwt. 

9. 6-} lb. avoirdupois @ 10 gr. for 0.01. 

10. A pound bar of silver^ less 760 gr., @ $ 7.80 a pound troy. 

11. A bottle contains 20.79 cu. in. of varnish. What is it worth 
@ 16|^ a pint ? 

12. If the duty were a the cost of certain fabrics, the duty on 
enough to cover a a square rod @ § 2 a yard would be x dollars. 

13. Find the cost of IGA sq. yd. @ 0.375. The value of 1 sq. 

ft. = X. 

14. If roofing that would sell for by the sq. in. can be had for 
^ as much when bought by the sq. yd., what would be the cost of 
1 square (100 sq. ft.) at the yard rate ? 

15. How many 30 ft. rails will reach a mile ? f of such a rail is 
how many yards long ? 

16. 90° of latitude = x miles. The distance round the world on 
the same circle would be y miles. 

17. When 1° = 69A m., 1'' = a; feet. 

13, A. = a; sq. rd. = y sq. yd. How many squares 6 in. on a 
side would cover 1 sq. ft. ? 1 sq. yd. ? A. ? 

19. If a square top desk is 22-| in. on a side, what is its perimeter ? 
A of this distance from one corner would reach how far beyond the 
second corner ? 

20. A picture moulding is 1-|- in. wide. How much farther is it 
round the outside than round the inside of the frame ? 


162. — Denominate 1, 2 A- lb. troy sold by the 3 ^t 30^ = x. 

Numbers. 2. IjA- tons Cream of tartar fills how many 

Written. zf-oz. boxes ? 

3, 32-| yd. lace billed at ® 87 costs how 
much a yard ? 

4. £ 10 4s. is the amount of an invoice of a case of cutlery con- 
taining 12 boxes @ X shillings a box. 



QUESTIONS AND PKOBLEMS. 87 

5. 17.S. is what part of a j)ound ? of §> 4.866 ? of i 4.866 = 
how many shillings ? How many pence ? 

6. Show in figures whether a nautical jnile is more or less than 

‘ IT times a common mile. 

7. One piece of cloth is twice as long as another^ which is reduced 
to yd. by cutting off 9|y 8 -^, and yd. How long is the lirsb 
piece in yards and inches ? 

‘ 8. With hay at a toip what fraction of a ton is worth 

13 ? How many pounds ? 

9. When 11 o votes are in favor of a project and 46 are against it^ 
^ what part of the whole are opposed ? 

10. Pind the profit on 10 bales of wool bought at 16J)^ and sold 
at 16fi^; total weight 22T cwt. 


163 . — 1st, Written 1. At an anctioip one buyer bids yU of the 

Results; cost; another, 4. The difference is ^75. 

2d, Oral What is the lower bid? 

Analysis. 2. Urom a grove of 40 trees 13|- bn. chest- 
nuts are saved for market. Supposing squir- 
rels to have taken 3 qt, from each tree, what fraction of a bushel did 
each tree bear ? (Make statement.) 

3. 573 ft. of fence are to be built. The j)osts are 1 ft. through, 
and the space between posts is 3 t yd. How many posts will be 
required ? 

4. Hoa 7 long will it take to perforin a task of which only y^y can 
be done in f d. ? 

5. Mary can do the washing in 3 h. ; Sarah, in 4 h. What part 
can each do in an horn- ? If they work together, how long should it 
take to do it ? 

6. John hoes a corn-field in 4 d. Last year his brother could 
work T as fast; this year as fast as John. How much can each 
do in a day ? How long will it take them together to hoe the field ? 
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FRACTIONS. 


7. Pour men are j)artners in business. Three furnish f 21^000 
capital ; the other gives only his services^ and has of the profits. 
Two furnish and of the capital j how much capital does the 
other furnish ? 

8. If a glass jar contains a hundred thousand fish-eggs^ how 
many jars will hold 8,000,000 ? If are hatched, how many on an 
average are lost from each jar ? 

9. The catch of shad for a certain period is valued at ^145,000. 
What part of this is 5? 4000, the cost of hatching the eggs and stock- 
ing the waters ? 

10. IWien oysters yield IT gal. to the bushel, a 25-gal. barrel can 
be filled froin x bushels in the shell. 


164. — To lUusti'ate I. A square floor contains 64 sq. yd. Draw 
by Diagi-ams. it, and mark it off in squares. Show the 
dimensions of a square carpet that covers 
of it. 

2. Eepresent a street having a branch as long. 

3. Show how many sq. ft. in t sq. yd. -j- f sq. yd. -f -T| sq. yd. 

4. 1 rod = 16-J- ’ft. How far is it round 3 sides of a rod square ? 

5. Count the square inches in a square foot. Draw a heavy line 
round of of them. 

6. Tf sq. ft. contains how much more than 144 sq. in. ? 

7. The distance between two fence posts is 10 ft. How many 
3T in. slats, 3 in. apart, will be needed ? 

8. Set the hands of a clock dial at h. after 4-}4- h. 

9. A postage stamp covers sq-. in. How many times as large 
is an envelope of 21 sq. in. area ? 

10. The circumference of a wheel is 12-j^ in., which is about 3-^- 
times the diameter. Draw the diameter. 


QUESTIOis'S AND PROBLEMS. 
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165 . — For Written 1. 37-|- yd. @ $ 3|- a yard. 

Work. 2. Clifford can mow the lawn in 1 hour. 

From dictation Clifford and Leonard can do it in 24 min. 
if possible. In 1 min. what part is done by Clifford ? By 
Clifford and Leonard ? By Leonard ? How 
long would it take Leonard to do the whole ? 

3. Steaming from Hew York harbor at 10 a.m. Saturday, and 
reaching Holyhead in 54 min. over 5J-d., what time is it in 'Ne^v 
York ? 4, If morning comes 4|- h. sooner in Holyhead than in Hew 
York, what time will it be by a Holyhead clock ? 

5. A piece of ground sells for ^ 12,600, which is of what it 
might bring if properly drained. How much would be added to 
its value by draining? 

6. A tent contains 40 metres of canvas f metre wide. If the 
stuff were f metre wide, how much would be required ? 

7. 7-| yd. silk f yd. wide = yd. of what width ? 

8. I of a box of pens costs 25 ^ ; 18 boxes cost what ? 

9. A man who received ^ of his father’s j)roperty gives to his 
own son f of what he received. Who then has of the whole ? 

10. Two men require 8-J- days to take account of a stock of goods. 
Six men would need what time ? 

166 . — For Written Malce statement and cancel lolien possible : — 

Work. 1 , How many tables can be made in 15 wk. 
at the rate of one in 5f d. ? 

2. 2||- -i- = x. 3. x = l X ^ of 14| multiplied by 23f . 

4. lYliat mixed number is the quotient of 927-L§- llyV ^ 

5. YTiat fraction is the quotient of -h ^ 

6. A contractor is to receive in three equal payments of his 
expenses in digging a cellar. YTiat may the first payment be after 
6 men with horses have worked 19 l days at f 2.25 a day ? 7. The 
wall cost f 372 to build, and the grading ^ 286.53. On the same 
conditions each payment Avould be what ? 
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8. Ill sowing a field, one kind of seed is used at the rate of 12 1 
bn. to 5 acres. ^Yh^t will be required to sow 22-|- acres, using as 
much to the acre as before ? 

9. What will be the x^rofit on 1200 rolls of wall iiaxier costing 
15^ a roll and selling for l-i as much, — exce^Dting h of the lot which, 
being damaged, sells at cost ? 

10. A sold goods at a x)rofit of jE- to B, who made a profit of 
B sold them to C for 5? 738, which was 1-Jv times what they cost him. 
What Avas the cost to A ? 

Decimal Fractions. 

167 . — The Orders; [EeideAv §§ 4—15.] 1. By a decimal system 

the Pomt. ■ we mean 

2. Comx)are in value any one digit Avith 
another Avritten at the left of it. 

3. Com^Dare the Amines of the 3^s in 33. ; in 3.3 ; in 0.33 ; in 0.033. 

4. Exxdain AAdiich numbers are integers; decimals; mixed decimals. 

5. The Amine of a figure depends on Avhat tAvo things ? 

7654321.234667. 

6. What figure stands for tenths ? Himdredths ? Thousandths ? 

7. Compare the position and the value of the 3^s. Of the 5’s. 

8. Of AAdiat orders are the 6’s ? The 7’s ? 

9. What is the use of the decimal i)oint ? 10. Why should the 

2d figure at the left denote te?iSj but the 2d figure at the right, 
hundredths 9 

168. — The Denom- 1. The denominator of a decimal fraction 

iiiator. is 2. Why need Ave not AAuite it ? 

3. Are y-g-y, y^Vo common or decimal 
fractions ? 

4. Hoav Avould you AAuite them decimally ? 

5. Comx)are the number of x)laces each takes up AAuth the nmnber 
of cii)hers in its denominator. 

6. Make a rule for pointing, so as to show A\diat the denominator is. 






COMPLEX. 
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169. — Reading 1. Wliat part of 140.040 should be read 

Decimals. first ? 

2. l^^iere is ^^aiKV^ used in the reading? 
3. Where does the iiiunerator begiii^ and where end ? 4. IWiich is 
the easier way of finding the denominator of 0.040; — 

(a) By counting from the point — tenths^ hundredths; thou- 
sandtJis ; or (b) By imagining a 1 with three ciphers annexed ? 


Bead : — 

5. 0.307 0.0307 0.010 

7. 330.03 3003.075 

9. 94.07508 6.06008 

11. 0.407501 900.09 


6. 0.710 64.0700 500.005 

8. 37290.760009 808.08 

10. 64.000109 0.009004 

12. 6000.006 0.06006 


• 170 . — Complex Since 84: per cent, or 84%; means 84 Imn- 
Decimals. dredths or 0.84; in ivliat two ivays might ive 
read — 

1. 0.06 331% 0.16f 2. 0.871 62i% 0.03-|- 

3. 31 thousandths is written 0.003^. To which order of units 
does the i belong ? 4. Give other complex decimals. 


171 . — Wilting Oral. — 1. TNBien there is no integral part; 

Decimals. what may be written in its place before the 
decimal point ? Bor what pimpose ? 

2. If the denominator contains three ciphers; how far from the 
decimal point must the numerator end ? 3. If that numerator con- 

tains but one figure; in what place must it be written ? 


Write from dictation or at sight : — 


4. 8 thousandths 

5. 17 tenths 

6. Three and a fifth % 

7. 3075 millionths 

8. 1 a hundredth 


9. 804 hundred-thousandths 

10. 400 and 4 ten-thousandths 

11. Borty thousand forty millionths 

12. Seven hundred six thousandths 

13. Two million 71 and 404 millionths 
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172 . — Problems. Try to sJioio that — 

1. A millionth of a mile = about of an inch. 

2. Vi‘- = about -J* a minute. 

1,000,000*^ 

3. A millionth of an acre (43^560 X 144 sq. in.)= a square about 
24 in. on a side. 

# 

4 . A hundredunillionth of the distance to the sun =.^. 

5. What is the name given to 0.0000001 of the distance from the 
equator to the pole ? 

173 . — Reducing to 1. Change to smallest terms. What 

Smaller principle aiDjdies ? 2. Prove that = y^y. 

Terms. 3. Compare the numerators, the denomina- 
tors, and the value of 0.90 and 0.9. 

4 . Dividing both terms of a fraction by 100 has what effect on its 
value ? 5. Omit the zeros at the right in 0.360 and 0.400. Plow is 
the numerator affected ? The denominator ? The value ? 6. State 

the principle. 

Bead as printed; then in smallest decimal terms, telling what gx.d. 
yoio use : — 

7. 0.0400 6.6450 0.03070 9. 84.700 6.040000 

8. 7.09000 0.060 0.5000 10. 921.7600 800.80000 

174 . — To Larger 1. Explain any change of value made by 

Terms. annexing a cipher to 8 ; to 120 ; to 0.3. 

2. Explain why yL- = and 0.3 = 0.30. 

3. When both terms of a fraction have a zero annexed, how is the 
size of the unit changed ? The number of units ? 

4. How may you know the number of zeros in the denominator of 
a decimal ? 

5. Is the value of a decimal affected by annexing zeros, as in 0.4 
changed to 0.400 ? Explain the principle. 
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Read as printed; then with one, two, and three ciphers annexed: — 

6. 0.5 1.23 0.07 0.101 7. 37.4 0.008 15.0 245.6 

8. Read tlie preceding numbers, and announce eacli change of 
value when the point is moved one place to the right. ■ 9. To the 
left. 



175. — D ecimals S imple. 

to Common '7K g 

^ 0.75= — = T 

Practions. 4 

1. Explain the first change 5 
then the second change. 

2. Give directions for the two 
step's of this process. 

Charge to common fractions. 
Give steps orally. 

3. 0.2 0.4 0.5 0.6 0.80 

4. 0.25 0.12 0.50 0.24 0.70 

5. 0.08 0.125 0.46 0.480 

6. 0.875 0.00875 0.0064 

(Use small factors in reducing 
to lowest terms.) 

7. 0.000125 0.0625 0.375 

8. 0.01728 0.0675 0.4375 


176. Complex. 

' ' 100’ x 4 400 16 

1. A com^Dlex decimal is 
2. 18|-% means 3. Multi- 

183 

plying both terms of by 4 

has what effect on the value? 
Why ? 4. On the form ? 5. State 
the principle. 6. Explain the 
whole 2^1’ocess. 


CJumge hundredths or per cents 
to common fractions: — 


7. 

331% 

0.16-1 

661% 

8. 

0.83i 

O.OS-i 

50% +8i% 

9. 

12i% 

0.37-I- 

SH% 

10. 

0.03^ 


0.061: 

11. 


25% + 

6i% 0.31} 

12. 

Subtract each 

of the pre- 


ceding from 100% 


177. — Written or Change to common fractions : — 

Oral. 1 - 10 / 43f% 0.561 621% o.68f 81^%. 

0.41| 0.93| 0.91f 22|% 0.29i 

11-20. Subtract each of the preceding from 100%, and change 
the remainder to a common fraction. 


i 
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178 . — Common 
Fractions to 
Decimals. 

Written, 

= wliat decimal ? 
Method. 

8)7.000 

0.876 


1 . Write decimally:— fg- ifg-f 

2. Wliat is tlie difference between 1.^ l.b, 
7.00^ and 7.000 ? 

3. of If 7 = 7.000; I of 7.000 

or L of 7000 tlionsandtlis = x tlionsandtlis. 

Write as lOOths^ lOOOths, or lOOOOthSy etc. 

4 JL- 6. ^ 8. 10. 

^•2 0 ^'2 0 ^'8 0 *^^'16 

5. IS 1, Ml 9, -L- 

^•4 0 '• "^’16 


179 . — Reducing 
to Complex 
Decimals. 


Oral and Written. 


1. Give the prime factors of 100; 1000. 
2, If the divisor has a prime factor not in 
the dividend; how is the quotient affected ? 

3. Why is not 12 an exact divisor of 
5 X 100 or 5 X 1000 ? 


4. Change to a decimal. 



Method. 


5. Compare the value of the 

a. 

h. 

c. 

quotients in a and h. Are 

12)5.00 

12)5.000 

12)5.0000 

both exact? 

0.41-1 

0.4101 

0.4106 + 

6. Is the quotient in c exact ? 

The + stands for what ? 




Change to complex decimals of 
three pZaces .• — 

7 n 7 .5 9 4 3 

/-ll. yy IT xr T 

19-17 A _7_ X -j U 

' 9 8 0 9 1 o’ 1 u' 


Change to incomplete decimals 
of four places : — 

IP 99 5 11 5 fill 

o' tY -9 TT ircr 

9Q 97 7 1 7 3 1 2 

A6-Alr yy y-Qy fy yy yy 


180 . — Rapid Reduction. 



Oral. 

3. 

1 

YY 

3 

8 

3 13 

TY TY Y 

Change to 

hundredths or p>er 

4. 

9 

lY 

5 

Y 

5 11 4 

Y YY Y 

cents : — 


5. 

7 

TY 

7 

2 0 

7 9_ J7_ 

8 16 12 

1. 4 4 

2 b 

111 

4 Y -S’ 

6. 

5 

1 2 

7 

2 5 

1 3 3 24 

YY 16 2 0 

2. M JL 

^'10 8 

2 1 1 

0 16 2 0 

7. 

3 

YY 

5 

1 6 

11 11 19 

1 2" YY 2Y 
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Change to the other form : — 

8. O.Sli 91|% fc 9. o.93f -j-f 43f% 41| 

10. H 561% uj 0.311 581% 

11. Give tlie difference between the last fifteen numbers and 100 % . 

Decimals Added and Subtracted. 

181. — For Addition. Without copying, ivrite the sum of each 
Written. column, and of each line. 

1. 2. 3. 4. 5. 

6. 96.4T5A- 186.32 -f 0.4875 + 0.64985 + 396.47 

7. 83.8 + 62.379 + 2.93 +3.207 + 82.379 

8. 5.42 + 4.8 +8.479 +0.0439 + 6.4 

9. 16.783 + 9.54 +6.53 +9.6^12 +180.09 

10. 4.09 + 72.683 + 2.946 +8.78314+ 34.769 


182. — Written. Rewrite in columns, as integers and deci- 

mals; then add. 


1. 16.372 

Sf 

79.42 

14i 

86f 

21.05-^ 

2. 2161 

34| 

19.3794 


97-A. 

A u 

-^^10 0 0 

3. 

0.847 

96fV 


.3 

10 

621% 

4- 1 

87i% 

0.758 

93|-% 

1 

8 

12i% 

5. 0.3 

2.03 

1 a 

1 0 

6 0 5 
iTO 

116% 

6.4837 


183. — Oral. 1. Hoav may common and decimal fractions 

be added ? 

2. Compare tlie denominators of the amounts in tlie last two 
exercises with the denominators of tlie addends. 

3. Wliat steps are to be taken in finding tlie sum or tlie difference 
of complex decimals ? 

4. Define tlie two ways of combining numbers. 

5. When part of a number is given (0.57 is part of 0.96)^ how 
is the other part found? 


96 


DECIMALS. 


184. — For 
Subtraction. 
Written. 

1 . 2 . 

7. 3.64-1.873 

8. 1.9 -0.3694 


Find the difference, — first explaining lohether 
the denominators must he alike : — 


3. 4. 

9. 41. - 13.074 

10. 9.87 - 4.3 


5. .6. 

11. 6.39 -0.497 

12. 2.641-0.0994 


13. Take seventeen hundred eight ten thousandths from twenty- 
four and six thousandths. 

14. Ifroin eighty-six tenths take forty-three thousandths. 


185. — ■Written. 

Find the difference . — 

1. 17.38 200 6. 94 

2. 41 7.011 

3. 2.0875 

4. 1. 


7968 
7. I 64% 

8 - n H 


0.831 


5. 0.1 0.083^ 


9. 10. 8.3^ 
10. 6.4 I 


186. — Written. 

Carry results to three places : — 

1. (6^ + 2.36)-5f 

2. (0.9 + TV-!r)-(Tl!iT + 0'H) 

3. (100 - 371%) -k (0.626 -i) 

4. [1.00 -(0.081 + *)]-! 

5. [(|i,-0.91|)-t-2f] -0.16| 


Decimals Multiplied. 

187. — At Sight. 1. Compare the product and the multipli- 
cand when the multiplier is 1. IVhen it is 
more than 1. "When less than 1. 


2. Miutiplication is . 

3. Moving the decimal point one place to the left has what effect 
in 18.4.? In 0.16 ? 4. What is the shortest way of dividing 247. by 
100 ? Of finding 0.01 of it ? 

5. Read quotients after dividing by 10. 6. By 100. 


72.46 

7. tV of 2.46 ? 
Trrr of 32 ? 


18. 0.875 

8 . 


626. 3.7 


T^Vrrof 37.6? 
ToVcr of 0.9 ? 


0.0331 9. 

9. 0.0001 of 3500. ? 
0.001 of 25. ? 


MULTIPLIED. 
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188 .- 


-The Process 
Analyzed. 


1. I-Iaving found yU and 0.001 by moving 
tlie point, liow Avould yon find or 0.015 ? 


3. To find 0.15 of $ 300 
yiyOf ??300 = _ 
yYV of ^ 300 = — X 15 = 
or 

^ 300 X 15 = _ 

^?300 XyVV = TEoOf~ = ^5^ 


2. To fiind O.T of 50 
0.1 of 50 ^ 

0.7 of 50 = 7 X ^ 
or 

7 X 50 = _ 

0.1 of 7 X 50 = 0.1 of 350 = x 

4. To find 0.9 of 0.03 

Onf 3 — 27 —0 097 

To TITTr — ToT-o — 

Compare tlie denominators 
and account for tlie number of 
ciphers in each. 

5. Count the decimal places in 
the factors. Why are there three 
in the product ? 

6. Hoav many decimal places in the product of 0.46 x 0.38 ? 
0.372 X 0.471 ? Explain Avith common fractions. 

7. A product has 7 decimal places ; one factor 2 ; the other a;. 


The 2^'^'oduct contains 
as many decimal peaces as 
its factors. 


of 


189 . — Por Rapid 
Analysis. 


8hoio icliat x>rocess yon nse, and see that your 
result is a reasonable one. 


1. 0.06 of 200 

2. 5? 90 X 0.9 

3. 0.6 of 0.6 

4. 0.08 x0.5 


5% of 500 
12% of 1000 
0.12 of 0.12 
20% of 60 yr. 


2.5 X 0.6 
80% of ^400 
33L% of 360 


2.5 X 0.30 
16% of 40 

0.2 X 0.2 X 0.2 

200 X 0.003 


8. 1.2 X 1.2 

9. Had you first to multixAly or to divide in these examples ? 

10. A man of 50, spending 30% of his life abroad, is at home x yr. 

11. 2% of mp 5000 being counterfeit, qpo; is good. 

12. 23 X 375 = 8625. 13. 0.23 x 37.5 = y 

2.3 X 375 = a; 2.3 x 3.75 = z 

10 X 3.75 = 0.8625 230. x = 8625. 

14. Hoav Avould 3^011 Avrite the product of 0.02 x 0.004 ? 
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190. — For Written 
Work. 


L 8.47 X 9.432 
2. 0.84 of m^9.60 


3. 3.468 X 2.008 

4. 0.8J^x 5.076 

5. 0.0371x12.50 

6. 1.8fx 0.360 


7. 0.36 X 3.6 X 36 

8. $800 X 2.4, less 75% 

9. 8% of 0.08 X 8000 
10. 11 lu. + 0.64 111. 


191. — Problems to 1. 218 lb. sugar @ $0.06^. Deduct 1%. 

Dictate. 2. A gross of blank books at $ 0.11:| each. 
Written results. 3 ^ niaii’s salary is $ 1200. If reduced 
12|%, it becomes x, 

4. Some coal is 84% slate. The pure coal in 1500 T. is x tons. 

5. 120 yd. cotton @ $0.07125. 6.- 306 million x 17 ten- 

millionths. 

7. 0.375 T, hay weighs x lb. 8. The square of 0.75 is what? 

9. An $ 8000 house rents for 12%. The monthly rent is x. 

10. The ovmev has this house insmed for f of its value, or a;, pay- 
ing 2% or y to the people who insme it. 


Decimals Divided. 

192. — The Process [Review pp. 70-71.] 1. One of the 8 equal 
Analyzed. parts of $ 0.48 is X. 

2. 0.06 is contained in 0.48 x times. 

3. 44Tiat decimal part of 6 is found in 4 ? 

4. What is division ? Divi- 
sion of fractions ? 

5. Explain division of deci- 
mals by moving the point in 
17.28 to right or to left. 

6. With what divisors can 
you find the quotient in tliat 
'^^ay ? 


Multiplying or dividing both divi- 
dend and divisor by the same num- 
ber Quakes no change m the quotient. 




DIVIDED. 
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To divide 0.144 by 0.09 

Process. 

0 . 09 ) 0.144 = 9 .) 14.4 
1.6 

To divide 63.44 by 25.6 

Trocess, 

2.47 + 

25 . 6 ) 63.44 = 256 .) 634.4 
512 . 

122.4 

102.4 
20.00 
17.92 

2.08 


7» 111 the example at the left 
how is the divisor changed from 

0.09 to 9. ? Eor what puipose? 

8. How and why must the divi- 
dend also be changed ? State the 
principle. 9. After dividing 14 
by 9, how many tenths in cdl 
remain to be divided ? 

10. Explain the process shown 
ill the second example. When 
there is a remainder^ how do you 
continue the division ? 


11. How may you -always have an integral divisor ? 


12. Give directions for division of decimals in five steps : — 

I. Setting dovni. II. Pointing. III. Dividing. lY. Placing 
and pointing the quotient. V. Managing a -remainder. 


Notice lolietlier the quotient loill be larger or 
smaller than the dividend. 

6. 102.01 - 1.01 + 12.5% of 100 

7. ^ 8.281 -4- -j-Vu “ 6.25% of .i? 3.00 

8. 4.096 -4- 0.0064 + 0.82369 28.7 

9. 67.24 X 82% - 67.24% -4- 82 

10. 400 -- 0.66|- + 876.1 6 -- 0.296 

1. 38.025 is to be divided into 195 parts. 
lYill each part be more or less than 

2. How many places would there be in the quotient if the division 
were exact ? 

3. How would you write decimally the quotient of 3 in 100 ? 

4. The quotient of 6 in 0.1 ? 

5. Add these parts of 100; 18f%, 6.25%, 0.621 


193. — Written 

Exercise. 

1. 21.6-4-0.006 

2. 0.4913-4-1.7 

3. 2.1952- 0.028 

4. 1.521 --3.9 

5. 0.6345-0.009 

194. — At Siglit. 
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6. 1% of it is tV of f % of it is is 

7. 1.5% of $ 10 = a:. 0.5% = i-% of 12 = 

8. 1 — 0.9 = a;, rind the difference between 0.009 and 0.01 

9. 0.1 - 0.01 = .a;. 10. 0.01-0.002 = 1 /. 


195 . For Dictation. 1. A camel goes 3.5 in. an hour. How far 

in 10 h. ? 2. Express 18 h. in hundredths 
of a day. 3. Express 200 min. decimally in hours. 4. Is a week, 
more or less than 0.02 yr.? 5. Eeduce to lowest terms 0.00004 

6. In a month there are about 2^ million seconds. How many in -|. 
of. a month? 

7, The interest of 1 for 1 d. is of a mill. How would you 
write it decimally? Did you choose a complex or an incomiilete 
decimal ? 8, Eind the interest of f 1 for 1 mo. at the same rate. 

9. How would you write decimally 4 ? ^ + - 2 -^ + 5' d. 10. 1 mill is 
what fraction of 10 eagles ? 


196. — For Analysis. 

[See tables, p. 8.] 

4. 12 pence (cl.) make a shil- 
ling (.s.). Which is more, Id. or 
£0.004? 

6. 5 score is what % of 200 ? 

6. 8^% of a gross = 3 doz. — x. 

7. I of a ream of note-paper- 
calls for what part of a thousand 
envelopes. 


1. £ 0.1 -b £ f = a: shillings. 

2. V|-- 0.1-1 = 0!. 


8. 10% of a ream = a; sheets. 

9. A quire = of a ream. 

10. % of a poimd=l oz. ? 

11. A 12 oz. pound is how 
many thousandths of an avoir- 
dupois pound ? 

12. A long T. =11^1 of a short 
T. Eximess as a mixed decimal. 


197. Sight 1 . l¥lien coal is *1? 5 a ton^ what part of 

Problems. a ton Is worth 40j^ ? -i? 2.45 ? 2. At ^ 5 a 

toiq 2400 lb. cost a*. 3. When a short ton is 

sold for the cost of a long toiq or what per cent is gained ? 
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ORAL EXERCISES. 


4. 9 is what x^^art of 144 ? What % ? 11% of 50 is x. 5. 1760 
is X f^jo of the niunber of feet in a mile. 


6. A centimeter =y-J-o- of a meter. A coil of Avire 100 meters long 


is notched at intervals of 5 centimeters. How many notches in the 
whole length of it ? 


7. Eincl the balance of this account by insx)ection. Which x)arty 
is described as Dr. and which as Cr. ? 


Tfl'b. f. (ZcLoa^i^ 


New York, Jan. 30 , 189 - 


In acct. ivith B. C. D. & CO. 


Jan. ^8 To Ildse. as by Jan. 1 By hill for services §150 00 

bill §114 SI 5 By goods returned I 4 SI 

9 Freight prepaid 2 IS By alloivance for 

Storage of barrels 50 damages 2 00 

16 Cash on acct. 50 00 


8. Miiltixoly the sum of 11.507 and 2.09 by the difference between 


10.85 and lOf . 


9. How much land can be bought for ^ 1000.00 at 25P an A. ? at 
$ 6.25 ? Add 18|% to the total cost in each case. 

10. Of what two equal numbers less than 1 is 0.25 the xmoduct ? 
Find the square root of 0.0081. 


198 . — Foi' Bead oxipidly, 
Frequent anid change to or 
Practice, from the decimal 
form : — 


d 10101 
10 


1 9 0 0 1 

1 M It 


1 oTu aoFir 


2 . 0.31+ 0.037+ 3.7+ 


5. 60.004 0.048 6.666 + 

6, 0.0006 ^ 

7. 20.2020 202.020 2020.20 

8 . 10.12 5 ? 10.012 

Q 1 7 .'t .7 3 

WiT IT W rf 


3. 6-1% i% ^5^ U 


1 0 7 48 3 G 0 

2100 1 9 20 TF0"0’ 
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decimals. 


199 . — Written Work; 
Oral Analysis. 


. Imiidredths of S4T6. 


1. IS-; 

2. 18.75% of 8476 X 100%. 

3. A citr contains 40,000 persons, 26% in 
tlie first rvard, 32% in tire second, \^1% in the third, and persons 

tlie foiu-tli. Hovr many in eacli ward ? 

4. 4.5796 ui. 2.640. Give result in feet. Make statement and 

'Tlv tall contaming 3.5S c, m. ™gl.s 4 ». Jive tie mmtav 

and combined weight of as many balls as contain 66o.64 cn^in. 

6. 30| is the product, 174 is one factor, 100 X tlie other - a. 

7 0 ti j- 0 04 -J- 0.0001 v-ill contain vliat part of O.J 4- 4: . 

■ 2.5 - - - ^^334 


8. Eeduce ^ to thousandths. 9. 
mal ? 10. Eeduce 0.1875 to a complex decimal of three places. To 

one of tv-o places. To a common fraction. 


= v'hat 5-place deci- 


200. — For Dicta- 1-3. "Write 
tiou; Results decimally: — 
Written. 2005 83-1 84 

1000 1000 100 

4-6. lYrite as decimal frac- 
tions in lo vest terms ; 10 % 

68% 7.3%. 

7-9. W'rite as decimal and as 

^ n --s 

common fractions ; ^^qqq 


10. Add as decimals : xV 5 iV i 

11-13. A pint is what decimal 
part of 1 qt. ? 1 ph. ? 1 hu. ? 

14_15. Pind the valne; in lowest 
denominations, of 0.125 gal. ; of 
0.375 qt. 

16-17. Give products: 1-4 ft. 
by 1.5; 2.16-1 ft. by 6. 

' 18-19. Give the area in sq. ft. : 
0.22-4 sq. yd. ; 66-|% of 3 sq. yd. 


201 — Problems L A double eagle veighs 516 g'l^ ; find the 
for Statement. veight of gold that pays for 10,110 bu. of 
wheat @ SOpl ^ ^ ^ 

2. What is the rate per cwt. when the charges are 8 86.2o on 1% T., 

^ T 0625 T.. and 1.5f T. ? . 

' a.'’ ilov many pounds in each and all_ of four bins containing 

respectively 2.750 T., 2-g- T., 5.167 i-, and ~-j-g T. . 
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4. 240 gal. of vinegar costing 20)^ a gallon are rednced by 15% of 
water and sold at tlie same rate. The profit is x. 

5. 21% of a gang of 200 workmen receive § 4S.30. The wages of 
the rest are 20 % higher. What fraction over a dollar a day does a 
workman of each class receive ? 

6. Express as a decimal part of a year : 1 mo. ; 1-1 mo. ; 1 day. 

7. What decimal part of a 3'ear has passed with Ang. 21 ? 

8. What date is |4 of a A'ear after June 1st ? 

9. 390 books cost § 54.60 to bind. What was the entire cost of 
each cop}' if the binding Avas 0.14 of it ? 

10. If 1 x^onnd loaf of bread occupies 128 cu. in.^ hoAV many equal 
1 cn. ft. ? The size of 1 loaf = Avhat part of 1 cu. ft. 


202. — Processes 1, Change 
with Decimals, to 128ths : — ' 


2.1 _i v- ■ Ail 
0 4 2 0 y 0 


1-5 = iV of 1-0 = y 
1.5 + 0.15 = -ht of X. 


2. Change to 4-place deci- 
mals and add: — 


7, Add decimally : — 


_5_ and -i-i 

1 s 3 2 


3. Change to lOOths : — 


8, Eednce to loAA'est terms : 


T.08 0.0708 0.70080 


0.0871 


9. Write as complex deci- 
mals : — 


5. Eind the difference in 4- 
place decimals : — 


10.18334- 0.87625 0.1875 


ji i_. _i_ 

11 12? 20 


10. a/ 0.6400 = a;. 


203. — Problems. hi solving use simg)le methods and feiv figures. 

1. The area of a fioor is to the area of its 
supports as 10 : '^ATlat area of supiiort is given to 20 sq. ft. of 
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2. The number of feet in a mile is what per cent of the number 
of inches ? 

3. 161- ft. = 1 rcL One girl lives 370 rcl. from school; another 
142.35 rcl. on the same road. Their houses are x ft. or y ft. apart. 

4. A boy walks l m. and 300 steps more^ each measuring 2.2 ft. 
How far in all ? 

5. $ 81271.08 is to be divided among 7 heirs. 5 of them share 
equally; the others receive each a double portion. What is the 
amount of a 2% tax on one of the 5 equal shares ? 

6. How much wheat at 73j^ a bushel pays for 30 sheep^ in three 
lots, weighing 500, 600, and 700 lb., if taken at the rate of §3.017-^ 
for each sheep on the foot ? 

7. After melting -f of a sheet of metal and later there was ^ 
of a square foot left. HoiV many square inches were in the part 
first melted ? 

8. If a workinan saves ^ 62.40 in a year by taking 20f^ each day 
from his wages, how long would it take 4 men at the same rate to 
save $ 124.80 ? 

9. When the cost of transporting coal is 2^ a ton for each mile, 
and the freight on 400 tons is $ 200, what is the distance ? 

10. A lot of cord wood is beech, 0.21875 birch, 0.1875 maple, 

ash, 10 cd. oak, -i poi3lar, and 3L% pine and fir ; in all x cd. 


204. — Mixed Ex- 
amples. 


1. At 1.25 cu. ft. to the bushel, compute 
the value at 57^^ a bushel of a bin containing 
4000 cu. ft. 


2. 72.012-2.64 

4. Simplify — ^ 

^ 272L 

6. 160 sq. rd. = 1 A. 


3. 70.397 - 0.9023 

5. 1 sq. yd. = what part of 1 sq. rd. ? 
1 sq. rd. = x A. 1 sq. in. = x sq. ft, 


7. Trom 1234^^ take 347.921-2. 
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8 , Find tlie on 
274 bbl. at ^ 4.11^ 

128 at 3.96f 
if sold by tlie pound @ S^, 196 
lb. to tlie bbl. 
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9. Find the value of £ 23,738 
at $ 4.8665. 

10. Find the cost of express- 
ing f 1 ^ 000^000 gold at of 
1 %. 


205 . — Denominate 1. ls.=x^. £1 Is. or 1 guinea = how 

Numbers. many pence ? 2. -b d. or 1 farthing -f -| d. 

= what part of a pound ? Half a crown 
(1 crown = 5s.) is ivorth how many cents ? 

3. Find the difference between f 100 and the value of £10 IO 5 . 
-f-25 M. 50 pf. -f-20 fr. 50 ct. In what (fewest) pieces of money 
could the difference be paid? 

4. 5? 75 will buy how many pounds? The remainder will buy 
how many shillings and pence? 

5. Add £ 4 65 . 9d., 21s. 5s., £ 4 IO 5 . 

6 . Eeduce to grains : 3 sc. -{- 15 gr. + 4 di\ -f- 1 oz. 

7. Find the difference between 1 lb. 5 oz. 3 dr. and 2 lb. 7 dr. 

8 . At ^ 7.00 a x^ound, 3 dr. of saffron cost what ? 

9. Find the value of 1000 gr. of a metal worth ^ 20 an ounce. 

10. Three x)ackages of o^ials weigh each 1 oz. 7 x>wt. 5 gr. Find 

the total weight. 


206. — - 1 . Give the latitude of the north x^ole; the south pole- 
the equator ; a point 691-| m. south of the equator. 

2. Two xDersons set out from the same point. One goes 42° nortlq 
the other 311^ m. south. How many miles ax)art are they ? Hoa 7 
many degrees ? 

3. 1° of latitude = x m. ; 1' =y m. ; 1"= z ft. 

4. The difference in latitude of two x)laces is 15 minutes. How 
many miles a^Dart are they^ if one is due north of the other ? 

5. A steam shi^) laying telegra] 3 h cable finds a depth of 120 
fathoms after steaming 600 knots off shore. Give the dex:)th in feet. 
The distance in common miles. 
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6. If a gold dollar weiglis 25.8 gr.^ how many double eagles can 
be made from 3 lb. 3 oz. 372 gr. ? 

7. 1 gal. = a; cn. in. 1 qt. = y cii. in. How many gallons 
altogether can be x^it into two tanks holding 10 cii. ft. and 8900 
cn. in. respectively. 

8. 1 peck = a; cu. in. 1 qt. = ?/ cn. in. How many 2-bushel bags 
can be emptied into a bin containing a number of cu. ft. equal to 
6tx4Lx3f? 

9. How may .6 gal. be reduced to pints ? Change 2.5 gal. to 
gills. Express f bu. in the largest possible units. 

10. What midtiplier will change tons to hundredweight ? Change 
to lower denominations : 0.875 T. ; 0.625 bu. j 0.55 qt. 

207. — Interest. 1. I live in a hired house worth $6000. 

a General Method. Eor tl.ie use of the house for a 3^ear I pay 

(10%) of its value. The year’s rent is x dol- 
lars. This is y dollars a montlq and (counting 30 days to a month) 

dollars a day. 

2. If I had used the money which the house cost, $ 6000, for 

a year at the same rate, 10%, the annual would have been 

X dollars. Eor 6 mos. it would have been l of $ a; or $ ?y. 

3. Value of house used, $3000; rate of rent, 5%; year’s rent, 
$ cr ; 4 months’ rent, $ y ; 1 month’s rent, $ 

4. Money used, $ 3000 ; rate of interest, 5 % ; year’s interest, $ x ; 
4 months’ interest, $ y ; 1 month’s interest, $ ;i;. 

5. What is the difference between rent and interest 9 

6. Interest is an allowance to the owner for the use of his money. 

The Principal is the money used. 

The Amount is the sum of interest and principal. 

The Rate of interest is the number of hundredths of the 
principal paid for a year’s use of it. 

The principal is $ 200. The rate is 6 % . Give the interest f or 
1 year ; 2 yrs. ; 3 yrs. ; 4 yrs. ; 5 yrs. The interest for 1 mo. ? 2 ? 
3? 4? 5? 6? 7? 8? 9? 10? 11? 

7. What is a year’s interest of $ 300 at 2%; 3%; 4%; 5%? 



INTEEEST. 


Find the interest 

8. Of mp 300 at 4% for 2 yrs. 

9. Of 5 p 500 at 6% for 3 yrs. 

10. Of $ 800 at 7 % for -J- yr. 
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Wiat shall I 2 ^ciy for the use 

11. Of ^ 1000 for 2 yrs. at 10% 

12. Of § 600 for f yr. at 10% 

13. Of ^ 800 for f yr. at 4% 


208. — Interest: a 1. In most business transactions 30 days 
General Method, make amontli. A montlds interest is 60j a 

Time in Months, day’s interest is ^po;; 10 days’ interest is ^py; 

20 days’ interest is „ days’ interest is 

^ 2 , 

2. The interest of §300 at 10% 

for 1 year = 10% of § 300 or § x; 
for 1 month = ^ of § a; or § y ; 
for 1 day ' = of §y or $z. 

3. Eeckoning 30 days to an interest month gives 360 days to an 
interest year. A day’s interest is what x^art of a year’s interest ? 


17 days’ interest is of a year’s interest. 


4. To find the interest of § 240 for 2 yr. 5 mo. at 5%. 

B. 


A. 

$ 240 = Principal 
.05 = Eate 

$ 12.00 = Int. for 1 yr. 

= Time in yrs. 
500 
2400 

29.00 = Int for 2-f^ yrs. 


In Bj what represents a year’s interest ? A month’s interest ? 
2 yr. 5 mo. or 29 mo. interest ? How is the x^rocess shortened ? In (7 
the numbers are arranged in columns for cancellatioih dividends at 
the right, and divisors at the left. 


1 *5 

29xAx^of § 24 P = $29 


a 






J'2 

29 

$29 
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5. To find tlie interest of $ 720 at 8% for 3 yr. 8 mo. 


A. 


100 

6 

8 

?2 

44 


480 


3520 

176 

$ 211.20 


B. 

ft of of $ 720 = $211.20 

G. 

3| X 8% of $720 = $211.20 
Explain eacli process. 


What is the interest — 


6. Of $ 840 for 1 yr. 9 mo. at 10% ? 

7. Of $ 360 for 4 yr. 10 mo. at 5% ? 

8. Of § 960 for 1 yr. 8 mo. at 4% ? 

9. Of $ 1000 for 12L yr. at 8% ? 

10. Of s? 100 for 2 yr. 5 mo. at 7 % ? 


209. — Interest: a 1. To find the interest of 1500 for 1 mo. 
General Method. 6 d. at 5%. 

a. 1 year’s int. = of ^ 500, or ^ x. 

b. 1 day’s int. = of $ x, or ^ y. 

G. 36 days’ int. = 36 x 5? ?/, or § z. 

Explain the process at the left. 

2. To find the interest of ^ 480 for 2 mo. 12 d. at 9 % . 


Time in Days. 

$500 
100 5 

10 

$2,500 


4P 



1 

§^80 

100 


m 

72 

$8.64 


0 of $ 4:80 = int. for 
sh xto of $ 480 = int. for . — 
72 X of jIo of $ 480= int. for .. 


IVhat is the advantage of arranging dividends and divisors bn 
either side of a vertical line ? 

3. The interest of ® 600 at 4% for 60 days. 
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Find the interest of — 

4. ^ 250 for 1 mo. 15 cL at 6% 

5. ^ 120 for 80 days at 7 % 

6. ^372 for 36 days at 10% 

7. $ 336 for 8 mo. 10 d. at 4% 


8. $ 1728 for 2 mo. 17 d. at 9% 

9. $ 800 for 9 mo. at 7|-% 

10, f 1000 for 93 d. at 41% 


I 


210. — Iziterest: a 
General Method. Time 
ill Years, Months, and 


a. 3 yr. 7 mo. 11 d. = 1301 d. 

h. 1 yr.’s int. = -j-J-y of $840, or $x. 

c. 1 day’s int. = of or $ y. 

d. 1301 day’s int. = 1301 X $ y or $ 


Compute the interest under the following conditions. Try to forecast 
the results approximately. 


Principal. 

Time. 

liate. 

Principal. 

Time. 

Pate. 

6. 

$270. 

1 yr. 7 mo. 20 d. 

6% 

14. 

$363.42 

1 yr. 5 mo. 12 d. 

4% 

7. 

500. 

2 yr. 8 mo. 7 d. 

10% 

15. 

78.30 

15 mo. 15 d. 

8% 

8. 

810. 

3 yr. 11 mo. 10 d. 

4% 

16. 

1566. 

4 yr. 7 d. 

3% 

9. 

144. 

1 yr. 1 mo. 1 d. 

8% 

17. 

1800. ! 

9 mo. 17 d. 

31% 

10. 

096. 

4 yr. 4 mo. 4 d. 

3% 

18. 

427.50 

117 d. 

12% 

11. 

475. , 

1 yr. 10 mo. 27 d. 

9% 

19. 

849.78 

10 mo. 29 d. 

4% 

12. 

84.50 

2 yr. 6 mo. 15 d. 

i'r% 

20. 

648. 

1 yr. 1 mo. 21 d. 

7% 

13. 

720. 

5 yr. 5 mo. 7 d. 

5% 

21. 

2100. 

5 yr. 5 d. 

5% 


Days. 

Process. 

$840 

100 4 
90 3PP 1301 
52040 
104080 
9.000 )$ 1092.840 
$121.4264- 


1, To find the interest of ^ 840 for 3 yi’. 

7 mo. 11 d. at 4%. (360 d. to an interest 

year.) 

2. Explain the cancellation in the process 
at the left. Which numbers are then to be 
multiplied? 3. Need they be rewritten? 
IWiich is used as multiplier ? 

• 4. Explain the two steps in dividing by 
9000. What j)i*iiiciple is applied ? 

5. How is the amount found ? 


id 
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211 . Definitions. 

[FOE EEFEEENCE.] 


Amount in computing interest. In- 
terest and iDi’incipal added. 

Antecedent. The first term of a 
ratio ; the dividend. 

BiU. An itemized statement show- 
ing to whom and by whom goods have 
been sold, or services rendered, and 
givmg dates, quantity, price, and 
amount. 

Common Denominator of Two 
or More Fractions. One showing 
the size of some fractional unit in 
which all may be expressed. 

Complex Fractions contain a frac- 
tion in the numerator, in the denomi- 
nator, or in both. • 

Complex Decimals have a com- 
mon fraction in the numerator, as 
0.271. 

Compound Number. Two or 
more denommate numbers used to 
express one quantity ; a denominate 
number having two or more integral 
units of the same kind of measure, as 
3° 5'. 

Consequent. The second term of 
a ratio ; the divisor. 

Couplet. The two terms of a 
ratio. 

Decimal Fractions, or Decimals. 
Any number of lOths, lOOths, lOOOths, 
etc. ] commonly expressed at the right 
of the decimal point without written 
denominator. 

Denominate Number. One in 
which the unit is a measure, as 3 lb. 


Improper Fraction. A number 
not less than 1 expressed in the form 
of a fraction. 

Interest. An allowance to the 
owner for the use of his money. 

Invoice. A bill of goods sold. 

Least Common Denominator of 
Two or More Fractious. One show- 
ing the size of the largest fractional 
unit in which all can be expressed, 

Like Fractions have fractional 
units of the same size and kind. 

Mixed Decimal. A number con- 
sisting of an integer and a decimal 
fraction. 

Principal. A sum upon which in- 
terest may be allowed. 

Proper Fraction. A number less 
than 1 ; a true fraction. 

Rate of interest. Per cent of the 
principal allowed for a year’s use 
of it. 

Ratio. The relative size of two 
numbers expressed by their quotient. 

Reciprocal of a Number. 1 the 
number ; the fractional unit expressed 
by that number as denominator, as 3, -J-. 

Reciprocal of a Fraction. 1 the 
fraction, or the fraction inverted. 

Simple Fraction. One having 
only integi’al terms. 

Terms of a Fraction. The numer- 
ator and denominator. 

Terms of a Ratio. The antecedent 
and consequent. 
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Measurements. 


[Review the Tables ox px). 8-9.] 


212. — Of Lilies. 1. Beginning with the shortest^ name the 
five ordinary nnits used in measuiing lineS; 
or lengths^ or distances. 

2. ComxDare an inch with a foot. An inch with a yard. 

3. Com^Dare a foot Avith a yard ; Avith a rod ; AAdth a mile. 

4 What X3art of a mile is a rod ? 5. What is 5^ of a rod ? 

6. m. = x rods. 

7. 91 in. = oj ft. + 2/ in. 8. 3 ft. x x 320 = 1 m. = a; ft. 

9. Learn the distance from home to school by measiuing and 
counting your steps, or in some more exact Avay. 

10. Estimate in rods and then in feet the dimensions of your 
schoolroom; schoolhouse; school lot; the Avidth of the road or 
street. Test youi* estimates by measuring. 


213. — Length 1. yd. = x it. y in. 2. 62i% of a mile 

Measui'es. = X rods. 

At sight, ^ ^ ^ ^ picture cord 

AAdll cost X cents. 

4. At 12)2^ a yard, picture moulding for a room 25 ft. long and 
20 ft. AAude Avill cost x. 

5. i rd. = X ft. 6 . 3 R- rd. = x ft. or y in. 7. 100 in. = x yd. y ft. 
z in. 8. 1000 rd. = x m. 9. 2 m. 40 rd. = x rd. 

10. At the rate of 3 m. an hour’, hoAV many rods can you Avalk 
in 15 min. ? 


Measui'es. 


At sight. 


— Length. 
Measures. 


1. An ocean steamshix^ 660 feet long is 
Avhat part of a mile in length? 


Written. 


2. Steaming 22 miles an hour is at the rate 


of X feet every second. 3. Crossing the Atlantic, a distance of 3100 
miles, in 5 days 74 hoiu-s, the average rate is x miles per hoirn. 
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4. Mt. Everest is said to be 29^002 feet or x miles liigli. 

5. Tlie distance from tlie equator to the north x^ole is ten million 
meters. Calling a meter 39.37 inches^ vdiat is the distance in miles ? 

6. One wheelman rides 24 miles an hour. Another rides ^ mile 
in 34 seconds. Coinx^are the distance x^er minute each one rides. 

7. A race-course was 30 knots. The time of the winning yacht 
was 3 hours 25 minutes. This was a; feet ^Der minute. 

8. A horse trotted a mile in 2.04, or at the rate of x rods and y 
feet x^er second. 

9. In May, 1893, the Emx^ire State Exxn’ess ran from Syracuse 
to East Buffalo, 145.6 miles, in 2 hours 21 minutes. Bind the rate 
Xoer hour. 

10. The driving-wheel of the locomotive was 6-^- feet in diameter. 
Calling this of the circumference, and making no allowance for 
slix^x^ing, how many revolutions would it make ? 

215. — Surface 1. MUiat is a x^lane surface ? 

Measui'es. 2. What are the boundaries of surfaces 

[Review Tables, p. 9.] called? 3. IWiat kind of lines bound rectilin- 
ear surfaces (rect- meaning right or straight) ? 
4. What is the shaxDe of most of the common units of surface 
measure ? 5. Describe a square ; an oblong, or rectangle. 

6. iSTame the five square measures of surface, beginning with the 
smallest, and giving the length of each. 7. An acre is not a square 
measure. It contains a; square rods. 8. 12^=a;; (5^)-=?/; (16^)“=^. 
9. Give the length of a square yard in yards ; in feet ; in inches. 

10. ' The length of a square rod in yards; in feet; in inches. 

11. What is the length of a square mile in rods ? in yards ? in 

feet ? ■ 

216. — Of Surfaces 1. Draw a diagram to show what a square 

or Areas, inch is. Is it an inch square ? Might it con- 
tain a square inch of surface and be of some 
other shax^e ? 


OF SURFACES. 
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2. Draw a diagram as an example of a square foot. If your paper 
is too small; draw it on a scale of ^ or J- or i ; that iS; make it J- or 
i or i of its actual length. 3. Divide your drawing to show the 
number of square inches in a square foot. How many are there ? 


4 . 


I sq. ft. ^ 


: X sq. 111 . 


i sq. ft. =?/ sq. in. 


j sq. ft. = y sq. in. 


5. 

i sq. ft. = X sq. in. 
6 

1 p. 

- sq. ft. = sq. in. 

o 


12 


sq. ft. = z sq. in. 


6 . 

36 sq. in. = - sq. ft. 

X 

60 sq. in. = - sq. ft. 

y 

108 sq. in. = | sq. ft. 


7. 66| % of a square foot = x sq. in. 8. 1^ sq. ft. = x sq. in. 

9. Eepresent a square yard in outline ; scalC; -J-. Separate it into 
square feet. 10. How many square inches in it ? 


217. — Of Land 1. 1 rod =x yd. = y ft. = in. 

Areas. 2. DraAv a diagram on a scale of -yU (yU of z 

Written. inches long) to represent a square rod. Drom 
one corner mark the yards along two sides. 

3. Separate it into square yards. You find that you have 25 squares; 
X half-squares; and y quarter-squares. 

4. If convenient; outline a square rod on the schoolroom floor ; 
imagine one on the ceiling; and show how far it would extend; or 
have one marked off in the school-yard. 

5. How many square yards in an acre of land ? 6. Draw a fig- 

ure to represent an acrC; 10 rods wide and 16 rods long ; scalC; ^ in. 
to a rod. Divide yoiu* drawing to represent square rods. 

7. What part of an acre does the school lot equal ? 8. A. = x 

sq. rd. 

9. How many acres in a square mile? In 10% of it? In -I- 
ofit? . . 

10.. A western township is 6 miles square. It contains x square 
miles or sections; and the distance around it is y miles. 

11. Dind some piece of groimd which you can show to contain 
about 1 A. 
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218 . — Surface 1 ., Cliange 20^000 sq. in. to square feet. 

Measui-es. 2. Change 12^371 sq. ft. to square rods. 

Written. 3. Change 287 sq. rd. to square feet. 

4. 1350 sq. ni. = a; A. 5. Change an acre to square feet. 

6. Bought -I A. for $ 400, and sold it at a dime per square foot. 
How much did I gain or lose ? 

7. A farmer owns five fields or lots measuring as follows : 80 A.; 
200 sq. rd. ; f sq. m. ; 87T% of an acre; and 435;600 sq. ft. AVhat 
is the acreage of this farm ? 

8. In 20;000 sq. ft. how many square rods ? 


9. Add: 

17 sq. ft. 19 sq. in. 
19 sq. ft. 75 sq. in. 
42 sq. ft. 108 sq. in. 
96 sq. ft. 121 sq. in. 


10. l^Uiat will be the cost of a 
school lot containing 32^670 sq. ft. 
at ^5000 per acre and 12.50 per 
square rod for JBdling and levelling ? 


219 . — Lilies. 1 . Draw horizontal^ vertical^ and inclined 

or oblique lines. 2. Hame the three kinds 
that you have draivn and describe them according to their direction. 
Try to make yoiu’ description exact and brief before consulting 
page 147. 

3. With reference to each other^ two lines may be parallel or per- 
pendicular. How many pairs of parallel lines on pages 116-117 ? 
4. IWiat are parallel lines ? 

5. Describe straight lines and ciuwed lines. 6. What is a line ? 


220 . — Angles. 1 . Draw an angle and show its sides and 
vertex, or their point of meeting. 

2. Two lines having different directions and 
meeting at a point make an angle. To measure 
an angle is to measure this difference in the 
direction of the lines. Re|)eat the table for 
circular measure (p. 9). 

3. If you prolong the sides of an angle, do 
you increase its size ? 




OE ABCS AND ANGLES. 
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1. Draw two intersecting lines so as to make four equal angles. 

5. Tlie lines thus drawn are perpendicular to each other and the 
angles are right angles. Define xoerpendicular lines. 6. IVhat is a 
right angle ? 

7. Draw two inclined lines perpendicular to each other. 

8. Compared with right angles what are acute angles ? Obtuse 

angles ? 9. SIioav how many of each of the three l^inds are on 

pages 116 and 117. 

10. Adjacent angles have one side in common. With two strokes 
of a x^encil draw four angles ; then di*aw four figures showing the 
four pairs of adjacent angles that you have made. 

11. Unequal adjacent angles are oblique angles. Oblique 

means ? 

221. — Divisions of 1. IVhat is a circle? 2. What name is 

Circle; Degrees of given to the curve that bounds it? 3. A 
Arcs and Angles. diameter of a circle bisects it. How is the 
Orcil. diameter indicated in the figure ? 4. How 

many radii are drawn ? 

6, The siulace enclosed by bea is a quad- 
rant ; by becj^ a sextant. These same names 
are applied to the arcs ba and bg^ as the cir- 
e cumference is often called a circle. What 
part of a circle or circumference is bea or ba ? 
beg or bg ? 

6. Dor convenience in measuring arcs and 
angles^ every circumference, whether large or 
small; is divided into 360 equal parts or degrees (360°). How many 
degrees is a semicircle ? a quadrant ? a sextant ? a sign or 12th of 
a circle ? 

7. Each degree is divided into 60 minutes (60')^ and each minute 
into 60 seconds (60''). 

15° = u' 300' = 20 ° An arc of 30° contains g' 

8. 10° = v" 600" = x' I- of a circle contains z° 
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9. Over liow many degrees does the long hand of a watch move 
in an hour ? in 30 mih. ? in ^ h. ? 10. In 20 min. ? in 25 min. ? 

in 35 min. ? in ^ day ? 

11. Of the six angles in the figure which is the right angle ? How 
many degrees in the arc between its sides ? What arc measures a 
right angle ? 

12. Which three angles in the figine are equal? What is the 
size of the arc that measures each ? Each is an angle of x°. 

13. How many degrees in half a right angle ? 

14. Drawanglesof 90°; 45°5 60°; 105°; 120°. Which are obtuse ? 
Which acute ? 


222 . — The Six 
Quadiilaterals. 

Oral. 


I 


A 



1. Hotice how many sides these figures 
have; and define a quadrilateral. 

2. Which have their opx)osite sides paral- 
lel ? What is a parallelogram. 

3. Which of the quadrilaterals has only 
two xDarallel sides ? l^Hiat is a trapezoid ? 

4. Which is a quadrilateral without paral- 
lel sides ? IWiat is a trapezium ? 

5. l^Hiich two parallelograms are equilat- 
eral ? Equiangular ? Kectangular ? 

6. What name is given to a quadrilateral 

with four right angles ? 7. To an equilateral 

rectangle ? 

8. ’\Wiich of the parallelograms have only 
oblique angles ? "^Wiat is a rhomboid ? 

9. Which rhomboid is equilateral ? What 
is a rhombus ? 

10. Show the of each of the 

following terms as applied to A: quadrilat- 
eral; rectangle; square; equi- 

angular; equilateral. 
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11. Of each parallelogram which line is 
the base ? 12. Which shows the altitude or 

height of the parallelogram ? 

13. The altitude aud base must alwa 3 ^s be 
perpendicular to each other. Tr}" to tell wh 3 ^ 

14. A straight liue^ like lo^ that joins the 
vertices of opposite angles is a diagonal. 
Prove by cutting — 

(1) that a diagonal bisects a parallelogram. 

(2) that the opposite angles of a rhomboid 
are equal ; and by measuring prove, 

(3) that the sum of the angles of a quad- 
rilateral equals four right angles. 


223. — Of Rectangles. I. An inch-wide rectangle 12 in. long con- 
tains a; sq. in. ; a 12-inch-Avide rectangle of the 
same length contains 12 x a; sq. in., or y sq. 
in. (See the figure.) 

2. What is the area of a rectangle 15 in. 
square ? 3. Of a rectangle 1 ft. 6 in. square ? 

4. A foot-wide rectangle 24 ft. long contains 
X sq. ft. ; a 12-ft.-wide rectangle of the same 
length contains 12 x x sq. ft. or 



the other wa^^ 


y sq. ft. 

5. Pind the area of rectangles 
15 ft. long, 7 ft. wide ; 13 ft. x 
20 ft. ; 161- ft. long, 16|- ft. wide ; 
57 } yd. X 51 - yd. 

6. A piece of land measures 
25 rods one way and 20 rods 

Pind its area in square rods; in acres. Which of 


I L i.LLiJirj i i rn.. r i. i is i m 


3,4- 
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-/ 






the following statements or equations is right for the second 
answer ? 

25 X 20 sq. rd. _ 25 x 20 sq. rd. 

160 160sq. rd. 

7. A kindergarten table 4 ft. 3 in. long and 20 in. wide is marked 
off into inch squares ; how many are there ? 

8. How many square yards in a web of cotton 40^ yd. long and 
3 ft. wide ? 

9. In a flag 10|- ft. long and f as wide^ how many square yards 
of bunting, not allowing for seams ? 

10. A patchwork quilt measuring 3 yd. by 3 yd. is made of 4-inch 
silk square’s ; how many are there ? 



224. — Superficial 
Contents of 
Rectangles. 

Written. 


1. What shall I x^ay Mr. Bates for concret- 
ing a walk 60 ft. long, 4 ft. wide for half its 
length, and 3 ft. wide the rest of the way ? 
His x>rice is 75 cents x^er square yard. 

2. Mr. Cross fenced his strawberry x^atch, 

which Avas 4 rods Avide and 100 feet long, 
Avith three lines of barbed AAure at X^®i‘ 

foot. The, posts cost §7. How many quarts of berries at 6 ^ a 
quart must he sell to x^ay for the fence ? 


Note. — Draw diagrams to 
illustrate ; make statements, 
and cancel -vvlien possible. 


3. MTien an acre of land is 40 rods long, what is its width ? 

4. Mrs. Biske bought the equivalent of a square yard of 4-inch 
ribbon for $ 4.50 ; Avhat was the x)i'ice x^or running yard ? 

5. How many square tiles 9 inches long Avill lay a floor 12 ft. 
AAdde and 27 ft. long ? 

6. A roll of oilcloth 72 in. wide is 30 ft. long ; Avhat is it Avorth 
at per square yard ? 

7. Hoav many square feet of glass in your schoolroom windows ? 

8. Of blackboard surface in the room ? 


9. DraAving paper measuring 24 x 36 is cut into 9 x 12 pieces. 
Hoav many pieces Avill a ream furnish ? 


'■:v 

'■“O 
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225. — Of Carpet- 1. Ingrain carpets are generally woA^en in 

ing, Tiling, etc. strips a yard wide ; other carpets^ three- 
Oral and written. q^^arters of a yard, mat two advantages 
come from running the strips lengtliAvise of 
the floor rather than across it ? 

2. On floors of the folloAving Avidths Avhich Avidth of carpet could 
be used without either cutting or turning under any strip ? 

12 ft. 15 ft. 22ift. 27 ft. 13ift. 20 ft. 18 ft. 

3. PIoAV many strips of ingrain carpet will be needed for a room 
18 ft. square ? Hoa 7 many running yards ? How many yards must 
be bought if a quarter-yard is Avasted in matching each tAA^o strips ? 

4. Hoav many strips of brussels or tapestry carpet Avill be needed 
for a room 15 ft. Avide and 21 ft. long? Hoav many yards^ if it 
matches without Avaste ? Find the cost at $ 1.25 a yard. 

5. Find the cost of covering a floor 14 ft. by 20 ft. Avith yard- 
AAude carpet at 75 ^^ no strips to be cut, nor alloAvance made for 
Avaste. 6. l^fliat Avill it cost using three-quarter carpet at ^ 1.50, on 
the same conditions ? 7. Using 4-ft. oilcloth at § 1 ? 

Find the cost of carpeting floors under the folloioing conditions (strips 
that are cut cost as if lohole) : — 


8. 

Length of 
room. 

18 ft. 

Width of 
room. 

14 ft. 

Width of 
carpet. 

1 yard 

Allowance for 
matching. 

li yds. 

Cost 
per yd. 

$ 0.90 

9. 

22 ft. 

18 ft. 

1 yard 

2iyds. 

4.25 

10. 

16-1- ft. 

131 ft. 

1 yard 

i yd- 

0.87-^ 

11. 

21\ ft. 

20 ft. 

f yard 

2-1 yds. 

1.371 


12. Hoav many 8-in. marble tiles are required to coA^er a hearth 
2 ft. by 4 ft. 8 in. ?. 13. To cover a floor 20 ft. by 46-|- ft. ? 

14. The areas to be tiled about a fireplace are : one of 5 ft. 3 in. 
by 1ft. 9 in. ; tAvo of 2 ft. 10^ in. by 1 ft. 9 in. ; one of 1 ft. 9 in. 
by 6 in. ; one of 5 ft. 3 in. by 2 ft. 4i in. Find the total area. 

15. How many tiles in. by 3 in. are required ? 
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Z°8' 




16. Find the area of the surfaces shown 
at the left. 17. How many 2-in. tiles are 
required to cover them? [°, p. 148.] 

18. A room is 13|- by 18^ and 8 ft. high. 
How many rolls of wall paper are required, 
each being 8 yd. by 18 in., no allowance 
made for doors, windows, or baseboards ? 


226 . — Of Roofs, 
Pavements, etc. 


12 ° 


1. squares of slating are required to 
cover a certain roof. This is equal to how 
many square yards ? If the slates are 8 x 16, 
and each course overlaps 10 inches of the one below it, find the 
number of slates used. 

2. How many blocks 6x4 inches will be used in paving a four- 
rod square ? 

3. How many tin ^fiates 13 x 19 must be .used for 1 square of 

roofing, if they are lapped or folded ^ in. 
on each side ? 

4. Three piazza roofs about a house 
measure in feet 30 x 8, 24 x 7; x 12f . 
How much less than 5 squares do they 
contain ? 

5. A house lot contains ^ A. How 
many sq. ft. ? The house is 27T x 40. 
What would it cost to sod the remainder 
at ^1.50 a square ? 

6. Let this figure represent the out- 
line of a cellar. Copy, and divide it 
into 5 rectangles. From the given 
dimensions find those of each rectangle. 

7. How many square yards of cement 

would be required to cover the bottom of the cellar? 


10 


ir 
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227. — Areas and 
Perimeters of 
Rectangles. 

For oral analysis. 


1. A cliess-board contains 64 scjiiares l-i- in. 
long. What is its perimeter ? If it has an 
inch-wide border^ Avhat ? 

2. In a 2-inch square how many ^inch 
squares ? Plow many |-inch ? 


3. Compare the perimeter of a 4-foot square and an equal surface 
8 feet long. 


4. My sidewalk is 10 ft. wide besides the curb; and 100 ft. long. 
How many 4x8 bricks in it ? 

5. Compare a 4-inch square and a 12-inch square as to length 
and area. 


6. A marble slab 4 ft. by 2J- ft. was sold for ^ 4.50 ; price per 
square foot ? 

7. M^iat is the area of a square that can be set off with 200 feet 
of rope ? 

8. Plow many boards 9 inches wide make a close fence 8 feet high 
around tliree sides of a square lot 180 feet long ? 

9. A hall measures 12 feet by 36 feet. How many breadths of 
yard-wide carpet would be needed? How many yardS; allowing 
3 yards wasted in matching the pattern ? 

10. A room 14 ft. by 18 ft. is to be covered vdth yard-wide carpet 
at $ 1. Which is the cheaper way to run the strips ? Why ? 


228. — Of City Land. 1. Mr. Sharp bought land bordering on 

Written. Spring Street between Poplar and Maple at 

[See 7iext2xige.'] 3 cents per square foop which he cut up into 

building lots. Pie first laid out a 40-foot street in the rear^ A\diich 
he called Leland Street. IVliat did he pay for the land ? 

2. Pie sold lot C to a civil engineer for his services in surveying 
and making planS; plus an additional 2 cents per square foot. '\Yliat 
did the survey; etc.; cost ? 
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After reserving lot A for liis o-svn chvelling-liousej lie sold tlie 
remaining 10 lots by anction at tlie following xorices. 



Find the irroceeds of the sale of each lot. 

3. Lot B for 12^ 6. Lot L for ISf^ 10. Lot J for 191^ 

4. Lot D for 15^ 7. Lot G- for 2l) 11. Lot K for 17f ^ 

5. Lot E for 22f ^ 8. Lot H for 20i^ 12. Lot L for 25i^ 

9, Lot I for 

13. Before tbe sale, lie opened and laid out a 16-ft. alley from 
Ma]ple Street to Leland. Wbat did tlie alley cost liim, $85 being 
paid for labor ? 
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14. Tlie grading of Leland Street cost Mm $3,75 x^er square rod. 
Wliat did tlie street cost; including land and labor ? 

15. Mr. Sliai'X) laid a sidewalk 8 ft. 8 in. wide on two sides of Ms 
own lot A. Tlie 8-incli edge-stones cost Min 80 cents x>er running 
foot. The brick cost $ 12 x^er thousand; and the labor 58.25. The 
bricks were 8x4x2 and laid fiat. What did his walk cost ? (Make 
statement.) 

16. The owner of lot I x^aid an average of f 3.50 'pev rod for fenc- 
ing. It cost him ^ X if he x^aid for only half of the division fence. 

17. The abuttors combined; and concreted the alley at 56^ cents 

X^er square yard. What was the total cost ? 18. "Wliat x^a-il of the 

whole cost should the owner of J x^ay ? 19. MTiat is the assessment 

of the owner of I ? 

20. Leland Street is accexited by the city and x^aved at a cost of 
^3 x^er square yard; the abuttors agreeing to x:)ay 25% of the cost of 
the x^art adjoining their x^roxierty. What is the assessment on lot L ? 



229 . — Of Rhomboids. 




1. Cut a rhomboid from x^axDer. 

2. Divide it along any altitude line. 

3. Adjust its x^arts so as to form a 
rectangle. 

4. Compare the base and altitude of 
the rectangle with the base and altitude 
of the rhomboid. 

5. How is the area of the rectangle 
found? 

6. HoW; tlieii; may the area of the 
equivalent rhomboid be found ? Area = 
base X altitude. 

Find areas of rhomboids loith — 

7. Base 12-i ft.; altitude 7-h ft. 

8. Base 16 rd.; altitude 40 ft. 

9. B = 2-i. yd.; A = 18 in. 

10. A = 8f ft.; B 51 in. 


I 
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230. — Of Trapezoids. 

Oral, 

1. Cut out a trapezoid 
having two right angles. 

2. Divide it along a middle line parallel to its parallel sides. 

3. Adjust the parts so as to make a rectangle. hTotice where the 
parallel sides of the trapezoid are to be found 
ill the rectangle. 

4. Compare the area of the rectangle with 
the area of the trapezoid. 

5. Show that one dimension of the rectangle 
equals the sum of the parallel sides of the 
trapezoid. 

6. Show that the other dimension of the 
rectangle equals one-half the altitude (length 
or width) of the trapezoid. 

7. How is the area of the rectangle found ? 

8. The base and altitude of the rectangle 
correspond to what lines in the trapezoid ? 

9. How, then, may the area of the trapezoid be found? 

231 . — Of Trapezoids. At Sight. — 1. In connection with this 

tra]Dezoid explain this statement: 

(12 + 16) sq. in. X I — 112 sq. in. 

2. Show that the average or mean 
or middle length of the trapezoid is 
(12 -f 16) ^ 2. 

3. Is there any difference in value 

between ^ X 8, (12 -f 16) x |, 

Zl 
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4. In wliat three wa^^s may you state the process of finding the 
area of a trapezoid ? 

5. What is the altitude of traj^ezoid B ? t the sum 
of its iDarallel sides, or mean width ? Ex^^lain 

X 56 = a;. 

r. -T i. • 1 ( mean length x width, or ) 

6. In trapezoids ■] . f ^ / S = — . 

t mean width x length ) 

Written, — Find the area of tixqoezoids measuring — 

7. Parallel sides 16 ft. and 24 ft. ] altitude 13 ft. 

8. Parallel sides 25 in. and 24 iii. ; altitude 4-1- in. 

9. Parallel ends 13 in. and 16 in. ; length 14 ft. 

10. A tra^Dezoidal board is IT in. wide in the middle and 16-|- ft. 




long. 


232. — Of Oblique- 
Angled Trapezoids. 


1. Cut an oblique-angled trapezoid along 
its middle line and place 
its j)^i4s end to end to 
form a rhomboid. 

2. What lines of the trapezoid form base and 
altitude of the rhomboid ? 

3. How may the area of the rhomboid be 
found ? 

4. Show how an oblique-angled trapezoid may' 
be changed to an equivalent rectangle. 

5. Bind the area of a trapezoid measuring 22|- 
ft. in altitude, 72-| ft. and 85f ft. along its paral- 
lel sides. 

6. A 10-ft. wall is 128 ft. on the ground and 122 ft. along the top. 
What will it cost to paint both sides at 9^ a square yard ? 

7. Draw a rectangle to represent the area painted. (Scale, xyW) 













3 MEASUREMENTS. 

^33. — Of Triangles. 1. Show by measuring with a jorotractor^ or 
Written. ^7 cutting and laying the angles together^ that 

the sum of the angles of a triangle equals two 
right angles (180°). 

2. How many right angles may a triangle 
contain ? How many obtuse ? How many of 
60° ? 

3. Uind the size of the third angle when 
two angles of a triangle measure 90°; 30°; 

i Y 120°, 40°; 66°, 35°; 62i°, 87-*-°. 

Triangles are named from their largest 
angles, — riglity obtuse^ and acute. How many 
A\ of each kind are represented here ? 

/ jC \ 6. Hamed from their sides, triangles are 

/- ! \ equilateral (three sides equal), isosceles (two 

sides equal), or scalene (three sides unequal). 

V Give examples of each from the drawings. 

6. Cut from paper any one of the fom par- 
allelograms (pp. 116, 117) and find its area. 

7, Bisect it along one of its diagonals. 

"Wliat is the area of the resulting triangle ? 

j 8. Compare the base and altitude of the 

/ I \ >' parallelogram with those of the triangle. 

/ \ / 9. How is the area of the parallelogram 

/ 1 \/ found? The area of the triangle? 

¥in(L areas of triangles of the folloioing 
/Nv dimensions : — 

/ :F 10. Base = 40, alt. = 18. 

— 1 11, Base = 60, alt. = 25. 

12. B = 3 ft., alt. = 9 in. 13. B = 4 rd., alt. = 7 ft. 

14. 19i ft., 2T yd. 15. 38 rd., 22\ ft. 

16. Show thatB x -^-alt., -J-B x alt., or t(J 5 x alt.)=^ 
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234. — Of Trapeziums, 1. Dra'sv or cut out a trapezium. 

Written. ' Separate it into two triangles along one 

of its diagonals^, as lo. 

3. Find tlie dimensions of each tri- 
angle and its area. 

4. What will the area of the trape- 
zium be ? 

5. The diagonal of a trapezium is 
24 inches 5 the altitudes perpendicular 
to it are 18 inches and 15 inches^ re- 
spectively. What is its area ? 

6, The diagonals of a trapezium cross at right angles. The point 
of intersection is 50 feet from the upper end of each diagonal. One 
diagonal is 100 feet long, and the other 150 feet. Find the area. 



235. — Of Cii'cles : 1, Bring to school the results of very care- 

Diameters and fully measuring the diameter and circumfer- 
Cii-cumferences. ence of several circular objects: plates, rings, 
Oral and icritten. covers, wheels, or coins. 

2. In each case divide the circumference by 
the diameter, carrying the division to several 
decimal places, and compare the quotients. 

3. If you have measured and divided accu- 
rately, the quotient in each case will be 3.1416 -. 
What does this show ? 

4. In like manner divide your diameters by 
the corresponding circumferences. Your quotient 

should always be 0.31831. What does this show ? 

6. Hoav many diameters make a circuinference ? 

6. What part of a circumference equals a diameter ? 

7, The diameter of a circle is 10 ft. j the circumference = 3.1416 
X 10 ft., or X ft. 
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8. The circumference of a circle is 10 ft. ; the diameter = 0.31831 
of 10 ft.^ or X ft. 

9. Compare 10 -j- 3.1416 and 0.31831 x 10. Which is easier^ to 
divide by 3.1416 or to multiply by 0.31831 ? 

10. 3.1416 = the ratio of the circumference to the diameter. It is 
represented by the Greek letter tt (English p). Z) = diameter; 
C = circumference ; R = radius. Interpret the following : — 

C=D X 77; I»= - = 0.31831; D=Cy.-. 

Find the diameter or circumference or radius. Forecast the result. 

11. i)=: 20 ft.; Q = x. 14. 0= 4 ft. 8 in. ; D=:X. 

12. 0 = 205 ft.; D = x. 15. i} = 16-lin; G=x. 

13. = 90 ft. ; 0= 0?. 16. 0 = 2 yd. l-i- ft. ; i? = a;. 

Objects. — 1. Cut a circle from paper, 
it and cut each half into fourths, 
nge the eight sectors as in forming 
a figure somewhat like a rhomboid. 

3. Cut another equal circle, divide 
it into sixteen equal sectors, and ad- 
just them to form a figure still more 
like a rhomboid. 

4. Of the two rhomboids, which is 
more nearly a rectangle ? What 
part of the circle is its base? Its 
altitude ? 

6. Imagine a circle cut into a 
thousand equal sectors, arranged as 
before. Would the figure formed be 
a rhomboid or a rectangle ? 6. Com- 
pare its base with a straight line. 
What can be done to make its base 
more nearly straight ? 7. The circle 

C would then be changed to a rectangle 



n] 
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4. A circle is wliat x^art of its circumscribed square ? 

5. How is tlie area of a circle found from its diameter ? 

Written. — 6. '^^Hiiat is tire area of a 5-foot circle ? 

7. Wliat x^art of 3.1416 is 0.7854? 

8. Eiiid tbe area of a 12-incli circle. 

9. What is the cost of a circular x^iece of aluminum at 30 cents 
Xrer square inch, the radius being 3 inches ? 

10. What is the area of a circular x^ond 200 feet in diameter ? 


- The Area of 


1. In the following figure we have three 
rectangles each equivalent to the circle. 



Wrich one is twice as long and half as wide as H ? lYliich is half 
as long and twice as wide as H ? 

2. The length of each is what x)art of the circumference ? 

3. The width of each is what x^art of the diameter ? 

4. The diameter of a circle is 10 feet. What is its area ? Exxrlain 


each of these three methods of finding it. 


[Eect. H.] 


0.7854 

10 X 


■ 78.54. Eormula : B x ^ = A. 


[Eect. I.] 


10 7? 

J X (10 X = 78.54. Eormula : fx C = A. 


0.7854 


[Eect. J.] 10 X = 78 . 54 . I’ormiila; A. 
















PROBLEMS. 


5. Tlie circumference of a circle is 12 feet. Explain tliis metliod 
of finding its area : — 

0 = 12 feet. D = 0.31831 of 12 feet. 

n , 3 

(0.31831 X 12) X S = 11.45916. ■ 


Written. — Find the area of circles ivlien — 

6. Diameter = 40 8. Eadins = 24 

7: Circumference = 80 9. Diameter = 36 


10. a = 200 

11. D = 50 


239. — Oral Review. 1. Wfiat objects before 3^011 are nearest in 
lenglli to a yard ? to a foot ? to a rod ? 

2. How many degrees measime a L ? Can you find as you look 
about any except riglit angles ? 

3. After going L round tlie world, a;® complete tlie circuit. 

4. If tlie angles of a A = 2 Us, each angle in an equilateral A 


measures x . 


5. How may the area of a triangular xiark be found ? 

6. How much of an 8-in. square is not covered b}^ a 7-in. square ? 
by a 6-in. one ? 

7. A rhombus containing 3 sq. yd. contains how many sq. ft. ?, 

8. Which measures more, a rhombus or a square with the same 
perimeter ? 

9. The top of a round table has what iiart of the area of that of 
a square table of the same diameter ? 


10. A triangle 


1- the area of . 


240. — Drawing and 1. Draw a 2-in. circle ; then the largest pos- 
Measiuing of Figures, sible square inside, and one of its diagonals. 

2. Calling the diagonal the base of the tri- 
angles, what is the area of each ? 

3. The area of the largest square drawn in a 3-in. circle = x. 

4. Draw a 1-in. square and a 1-in. rhombus. Are their bases the 
same? Their altitudes ? Their areas ? 
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5. Using 1-in. lines, make a rlioinbns Avitli an altitude of in. 

Its area will be 

6. Using 1-in. lines, make a figure of small area as you can. 
What is its shape ? 

7. As a ring is flattened does its ca^Dacity change ? Does the 
length of its perimeter ? 

8. Draw a trapezoid ; the horizontal and vertical lines may be 
1, 11, and 2 inches. Divide it into a rectangle and a triangle. Dind 
the areas of each, and add; then find the area of the trapezoid in 
the usual way. 

9. Draw a rectangle and a second figure with the same length of 
line, but no L^s. What is its shape ? How do the two differ in area ? 

10. Explain what dimensions you need to know in order to find 
the area of a traxDezium that you have drawn. 

241 . — Problems in 1 . A button is 4.7124 in. round. How long 

Measming Cii'cles. a button-hole is required ? 

Written. 2. Eind the circumference of the base of a 

lamp chimney that is 2| in. across. 

3. A circus ring is 414/^ ft. round. Eind the distance to the 
centre in rods. 

4. A hogshead is a little over 12T ft. round the middle. Will 
it go through a doorway that is 3 ft. 10 in. ? 

■ 5. If a mountain is 10 m. round, what distance might be saved 
by tunnelling ? 

6. ' A x^ie is cut accurately into 6 equal pieces. Which is longer, 
the curved edge or the straight one ? 

7. The hubs of two wheels are alike, but the sx)okes of one are 
3 in. longer. How much greater is its circumference ? 

8. If a barrel is 18 in. over the chine, how much straf) iron will 
be required to make 100 end-hoof)s with 3-in. laps ? Make a state- 
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9. In a lawn 100 ft. square the circular basin of a fountain is 
40 ft. from each side. Draw a figure^ and find the area of the 
greensward. 

10. When yon know the area of a circle, how can yon find the 
radius ? 

242. — Of Solids. 1. Lines have one dimension ; viz., 

[Seep. 9.] 2. Surfaces have two dimensions; viz. 

and 

3. Solids occn^Dy space and have three dimensions, viz. 


4. Mention the three common solid measures in the order of their 
size. 5. Compare each one with the one next larger or smaller. 

6. 10 cn. ft. = (c cn. in. 8. 10 cords contain x cn. ft. 

7. 20 cn. yd. = a; cn. ft. 9. 720 cn. ft. = a; cn. yd. 

10. State the method of finding the number of cubic feet in 20,000 
cubic inches. 

243. — Of Cubes. Oral — 1. What is a rectangle ? 2. A solid 
bounded by six rectangles is a rectangular solid. 

3. A cube is a solid with six square faces. How many corners, 
edges, angles, has a cube ? 

4. Is a common brick a cube ? Is it a rectangular solid ? What 
is an equilateral rectangular solid ? 

5. Describe an inch-cube, or a cubic inch ; 
^ cubic foot ; a cubic yard ; a 2-foot cube. 

6. What is a 9-inch cube ? How many 

! cubic inches in a 9-inch cube? 

I [See the figure.] Along one edge of a 

cube there is a row of x cu. in. ; 9 such 
rows make a tier of 9 x a; cu. in. or y 
cu. in. 5 9 such tiers contain 9 x y cu. in. 
or 729 cu. in. 

Statement : 9x9x9 cu. in. = a; cu. in. 
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Written. — In a similar or better ivay shoio the contents of — 

7. A 6-iii. cube 9. A 5-foot cube 11. A 10-yarcl cube 

8. An S-in. cube 10. A 12-foot cube 12. A 20-in. cube 

13. 5^? 7^? 9®? 12^? 6^? 10^? 11^? 20^? 

14 . ^ 64 ? </mm? 

244. — Rectangular 1. Prisms are named from tlieir bases, — 
• Piisms. square, rectangular, triangular, hexagonal, etc. 

PTame some familiar objects that are rectangu- 
lar prisms ; that are square prisms. Which kind includes the other ? 

2. Pind the cubical contents of a rectangular prism 
whose dimensions are 9 in., 4 in., and 5 in. 

notice in the figure the number of cubic inches in 
a row, the number of rows in a tier or layer, and 
the number of tiers in the prism j and then explain 
the statement : 9x4x5 cu. in = a; cu. in. 

3. How many inch cubes may be i3ut into a box 
10 in. long, 8 in. A\dde, and 5 in. deep ? 

4. A trmik measures 3 ft., 20 in., and 18 in. Pind 
its cubical contents. Why not multiply 3 by 20 by 18 instead of 
36 by 20 by 18 ? 

Find the contents of rectangulcor j)'i'isms of these dimensions : — 


Length. 

ATiillh. 

Ilciglit. 


Len^ 

fth. 

Breadth. 

Depth. 

5. 

16 ft. 

10 ft. 

8 ft. 

8. 

42-J- 

ft. 

20 ft. 

131 ft. 

6. 

1 yd. 

2 ft. 

9 in. 

9. 

i2i 

yci. 

10 ft. 

16 in. 

7. 

24 ft. 

16 ft. 

4 yd. 

10. 

20-1- 

ft. 

17A ft. 

6 in. 


245. — Of Cord- 1. Wood for fuel, sold by the cord, is usually 
Wood. in sticks of what length? 2. In what form 

Oral and loritten. are they ^Diled to make a cord ? 3. G-ive the 

dimensions of a cord ; a half-cord ; i of a cord 
or a cord foot. 
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4. What kind of solid does a half-cord resemble? 6. Explain: 
8x4x4 cn. ft. = X cn. ft. as applied to cord-wood. 

6. A xhle of 4-foot wood, 4 ft. high and 8 ft. long, contains a cord. 
If 16 ft. long ? 24 ft. ? 32 ft. ? 96 ft. ? 

7. A pile of 4-ft. wood of the usual height must be how long to 
contain 10 cords ? 12 cords ? 25 cords ? 

8. How many cords in a pile of 4-ft. wood, 4 ft. high and 18 ft. 
long ? Explain the following statement, and show what may be 
cancelled : — 

4 X 4 X 18 cn. ft. _ 

128 cu. ft. ~ 

9. Bought a pile of 4-foot wood 30 ft. long and 8 ft. high at §?6 
per cord. 

4 X 8 X 30 ,, er. 

In the statement what represents the number of cubic feet ? The 
number of cords ? The cost of all ? 


Find the vcdue of piles of loood, as foUoios : — 



Length. 

WUIth. 

Height. 

Price. 


Length. 

Width. 

Heiglit. Price. 

10. 

24 ft. 

4 ft. 

6 ft. 

5? 4. 

13. 

24 ft. 

4 ft. 

74 ft. ,13.60 

11. 

40 ft. 

8 ft. 

8 ft. 

5. 

14. 

20 ft. 

3 ft. 124 ft. 5.00 

12. 

60 ft. 

10 ft. 

4 ft. 

6. 

16. 

16J- ft. 

44 in. 

2| ft. 4.25 


246. — Of Lumber. 1. Timber sawed for building purposes is 
Written. lumber. What forms can you mention besides 

boards, x>lanks, joists, and beams ? 

2. In measuring lumber no attention is paid to the thickness 
miless it exceeds an inch. A board 12 ft. long and 12 in. wide 
and 1 inch or less in thickness contains 12 sq. ft. ; if 10 in. wide, 
it contains or f of 12 sq. ft. or = x sq. ft. 

3. A board 15 ft. long, 8 in. wide, and in. thick contains how 
many square feet ? 

XoTK. — If 15 ft. long and one foot wide, it would contain x sq[. ft. ; being | of a foot wide, it will 
contain, etc. 
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4. 10 16-ft. boards averaging 9 in. in width contain x square feet. 
Explain : 10 x f of 16 sq. ft. 

5. A board 1 inch thick and a foot square is 
a hoard foot, x of them piled together would 
make a cubic foot. 

6. A board 10 ft. long, 12 in. wide, and 1 
inch thick contains 10 bd. ft. If 2 in. thick, it 
would contain 2 x as many bd. ft. or a;. If 
in. thick? If 1^ in. thick? J£ 2i in. thick? 
If a ft. thick ? 

7. Eind the contents of a 3-in. plank 15 ft. long and 10 in. wide. 
Explain: 3 xl5 X% = 0 ). 

8. 12 joists, 16 ft. long and 4 in. square,. contain x board feet. 

Find the contents in hoard feet of Inmher measuring as follows : — 

9. 6 boards, 16 ft. long, lu tliick; width in inches: 8, 10, 12, 13, 
14, 9. 

10. Fifteen 3x5 joists, 18 ft. long. 

11. A stick of timber 18 ft. long and 12 in. square. 






247. — To find the I. Plow many faces has a rectangular 
Surface of a Cube, prism ? 2. What name is given to a rectan- 

gular prism when all its faces are equal ? 

W'i itten. ^ Eind the entire surface of a 5-inch cube. 

Explain the statement : 6^ x 6 = x. 


4. The entire surface of a cube is 150 sq. in. How long is the 
cube ? Explain the statement : = x. 


Find the entire surface of — 

5. A 9-in. cube 8. 

6. A cube 10 in. long 9. 

7. A 16-in. cube 10. 


Hoio long a cube has — 

An entire surface of 384 sq. in. ? 
An entire surface of 600 sq. ft. ? 
An entire surface of 294 sq. in. ? 
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248 . — Of Rec- 
tangular Prisms. 

Written. 


1. Compare with each other the ends of 
a square i)tism. 2. Compare its four sides. 
3. Find the entire surface of a square 
prism 8 in. long and 3 in. wide. Ex- 
X^lain the equation : — 

2 X (3x3) +4 X (8x3)= a;. 

4. Compare the opposite faces of 
any rectangular prism. 5. Find the 
entire surface of a prism measuring 
6 by 4 by 2. Explain the statement : — 
2 X (2 X 4)+ 6 X (4 + 4 + 2 + 2)= a;. 

6. Explain the figures at the left. 

Find the entire surface of — 

7. 10 in. long, 6 in. Avide, 4 in. 
thick. 

8. 12 ft. long, 9 ft. AAude, 6 ft. 
high. 

9. 20 ft. long, 14 ft. Avide, 10 ft. 
high. 

10. 16 by 18 by 4 ; 20 by 1 by 1. 

11. 12 by 9 by 8 ; 2f by -J- by 16. 

12. 12 by 12 by 6 ; f by f by 7^. 


1. Mention seAmral common objects that 
are perfect cylinders; that is, of uniform 
diameter, and A\dth ends (or bases) that are 
equal parallel circles. 

2. How might a cylinder be turned from 

a square prism of the same diameter ? 3. Eecalling the formula 

for the area of a circle, 0.7854 of (p. 129), what part of the prism 
Avould’ be shavings, and AAdiat part cylinder ? 


249 . — To Find the 

Contents of a 
Cylinder. 

Written. 
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4. Give the contents of the largest cylinder that may be turned 
out of a square prism 25 in. long, 4 in. wide. 



Explain the statement : — 4“ x 25 = a; = contents of 

0.7854 of a; = y = contents of 


5. A circle is 


X 


A cylinder is 


10000 
X 


length. 


10000 


of a square of equal diameter. 

of a square prism of equal diameter and 


6. Eind the contents of a cylinder 10 ft. long and 2 ft. in 
diameter. 


Explain the statement: — 0.7854 of (2^ x 10)= x cu. ft. 

7. A cylindrical pail 6 inches in diameter inside and 12 inches 
deep contains x cubic inches. Forecast the result, observing that 
0.7854 is a little more than f ; thus, of 6“ x 12 = 324 +. 

8. A cylindrical tank is 10 ft. deep and 8 ft. in diameter. 

9. A well is 32 ft. deep and 5 ft. in diameter. 

10. A gallon contains 231 cu. in. To hold a gallon, a x^ail measur- 
ing 33 sq. in. on the bottom must be x inches deep. 


250 . — To Find 1 . In form, the ends of a cylinder are 

the Surface equal .^s. The rest of the surface is the 

of a Cylinder. convex surface. 

Written diameter of a cylinder 

to be 4 inches • its circumference = x, or 
3.1416 X (§ 235). 
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3. Tlie circumference of a cylinder is 
8 indies ; its diameter is x, or 0,31831 x C. 

4. A cylinder is 20 indies long and 4 
indies in diameter. Eind tlie area of its 
ends. Explain the statement : — 

(0.7854 of 4“) X 2 = x. 

5. E-oll an oblong paper to form a cyl- 
inder. Give the length and circumference 
of the cylinder thus made. 

6. Unroll the paper and give the di- 
mensions of a rectangle equivalent to the 
convex surface of the cylinder. Exjilaiii 
the diagram at the left. 

7. The convex surface of ,a cylinder 
= 0 X L. Explain. [A = length.] 

8. A cylinder is 25 inches long^ 4 inches in diameter. Its con- 
vex surface is x. Explain : (3.1416 x 4) x 25 = x. 

9. A cylinder is 20 inches long, 5 inches in diameter. Entire 
surface ? 

10. If we allow 17 square inches for seams and the flange of the 
cover, how many square inches of tin are actually used in making a 
coffee can 6 inches in diameter and 8 inches deep ? Show why there 
must be an allowance for waste. 

251 . Oral Review. 1. A bookcase has 10 feet of space right 
and left and 6 feet up and down. It is 10 inches or - feet deep, and 
the cubical contents = z, 

2. The sides that make the right angle of a triangle are each 10 
feet. The area is x. 

3. Give approximately the area of the surface of a lead pencil ^ 
inch in diameter and 8 inches long. 

4. An old tree is 22 feet round ; how far is it through ? 
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6. Wliicli takes more room, a cord of avoocI or a o-foot cube ? 

6. a circle = a rectangle liaAung the radius for one side and 

for the other. 

7. A 20-foot log averages 1 square foot in the cross section. The 
cubic contents are x. 

8. Hoav many cubic yards of earth Avill a bin hold that is 
3 ft. X 10 ft. X 9 ft. ? 

9. About how man}^ cubic yards does your schoolroom contain ? 

10. What is the axAproximate capacity of a ^vell 40 feet in depth 

and 7 feet in area of opening ? 

252. — ^Review 1. Gwe the dimensions of three dissimilar 

Problems. rectangles each containing 36 square inches. 

Written. Give the perimeter of each. 

2. A square rod contains x square feet. 
The Avail of a rectangular cellar encloses 2 square rods. One of its 
dimensions is 20 feet, the other x. 

3. The boards of an old floor are 18, 14, 12, 10, and 6 inches 
Avide. If used in equal proportion, AAdiat is the average Avidth ? To 
cover 2 squares, hoAV many running feet would be required ? 

4. A panelled ceiling contains 72 squares 1^ feet AAude. It is 12 
feet on one side, x on the other. 

5. Divide the area of a square on the diameter of a circle by the 
area of the circle. The quotient is x. 

6. Explain the formula (7 = tt. x 2 77. 

7. A board 6 feet by 6 inches contains 324 cubic inches actual 
measure. Hoav thick is it ? 

8. Hoav man}^ oranges 3 inches in diameter Avill go into a box 
2x1x1 feet if packed in equal roAVS ? 

9. On a scale of 1 inch to 1 mile, represent a tract of land 2 
miles by 3 miles. Dhdde into square miles by dotted lines. DraAV 
a mile square in the middle, and diAude the rest into 4 equal tracts. 

10. Each of the four contains x acres. 



MISSING FACTOR FOUND. 1^41 

1. a; times 6 = 144 ; 18 x a; = 198. 

2. Multiplicand = 25; product = 400. 
How is the multiplier found ? 

3. 186 H- a; = 31. 

4. Dividend and quotient being given^ how is the divisor found ? 

5. When product and multixDlier are giveip how is the midtipli- 
cand found ? 

6. What is the area of a rectangle 12 feet long and 6 feet wide ? 

7. A rectangle containing 108 square inches is 9 inches wide. 

How long is it ? (9 x a; sq. in. = 108 sq. in.) 

8. • A lot of land is 200 feet long and contains 24,000 square feet. 
How wide is it ? 

9. A sidewalk 50 feet long requires 50 square yards of concrete. 
How wide is the walk ? 

10. One-half an acre of land is taken for a new street 40 feet 
wide. How long is the street ? 

11. The area of a triangle is 325 square inches; its base is 25 
inches. What is its altitude ? 

12. The altitude of an isosceles triangle is 14 feet ; its area is 126 
square feet. What is its base ? 

13. At 30j^ a board foot a mahogany board one inch thick and 12 
feet long cost *{? 2.70. How wide was it ? 

14. The area of a rhomboidal field is 12 acres. Its length being 
20 rods, what is its altitude ? 

15. A square contains 400 square inches. How long is it ? 

16. The perimeter of a square is 1000 feet. Its area ? 

17. The radius of a circle is 5 feet; its area is 78.54 square feet. 
IWiat is the circumference ? (t (7 x i? = A.) 

18. What is the area of a circle 100 feet in diameter ? 
(D- X 0.7854 = H.) 

19. What is the diameter of a circle containing 7854 square feet? 
X 0.7854 = 7854 sq. ft.) 

20. A circle contains 28.2744 square inches. What is its diameter ? 


253 . — To find a 
Missing Factor. 

WrUlen. 


X 
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254. — Contents and 1. 13 X 7 X = <1? 910. 

Two Diniensions of a 2. I liirecl 15 men at §5 2.50 per clay eacli. 

Solid given, to find the At tlie completion of the work I paid them 
Third Dimension. in all 150. How many days did they 
work ? 

3. A box on my table holds 432 cubic inches. It covers 72 square 
inches of the surface of the table. How high is the box ? 

4. The area of the floor of your schoolroom is 900 square feet. 
The room contains 10,800 cubic feet. How far is the ceiling from 
the floor ? 

5. A packing box is 48 inches long and 30 inches wide. How 
deep must it be to hold 10 cubic feet ? 

10 X 1728 


Statement : 


-= depth. 


48 X 30 

Explain the statement, and show a short solution. 

6. A closet 8 feet high and 27 inches deep will contain 72 cubic 
feet. How wide is it ? 

7. A pile of 198 cords of 4-foot wood covers 16 square rods. How 
long is it ? How high is it ? 


Explain the statements : - 


A. 


16 X 272T 


H. 


198 X 128 


• = 2 /* 


16 X 272T 

8. A cylindrical oil-tank holds 10 gallons, 
floor it covers 77 square inches. How high must it be ? 


Standing on the 


9. A bookcase holding 32 cubic feet covers a wall space of 24 
sq. ft. How far must it project into the room ? 

10. I have room in my stable for a grain bin 8 ft. by 4 ft. How 
deep shall I make it to have it hold 72 bushels ? 

11. A grindstone 4 ft. in diameter contains 6.2832 cu. ft. How 

thick is it ? Explain the statement : 6.2832 (4- x 0.7854) = a;. 

12. In digging a trench 3 ft. wide and 4 t ft. deep 330 cu. yds. of 
earth were removed. How long was the trench ? 
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255 . — Miscellaiie- 1. I buy a corner lot 120 ft. by 50 ft. and 
ous Problems, use the earth obtained by digging a cellar 60 
Written, ft. by 30 ft. by 10 ft. to raise the grade how 
many feet ? 

2. A circular standpipe 75 ft. high is 25 ft. in diameter. When 
■| full, how many gallons of water does it contain, reckoning 7}j 
gallons to a cubic foot ? 

3. A speculator buys a field 600 ft. long and 500 ft. ^^dde for 
^ 2500. He runs a 40-ft. street through the centre in each direction 
at an expense of $ 425 for labor. He sells the land at 20 cents a 
square foot. How much does he make or lose ? 

4. At ^ 3.75 per square yard what will be the cost of paving f of 
a mile of street 81 ft. wide ? 

5. A reservoir supplies a town with 4,573,800 gallons of water 
daily. If its surface area is 7 acres, how much will the water be 
lowered in a week, provided one-half as much runs in as runs out ? 
Call 1 cu. ft. equal to 7 l gal. 

6. In a house of 36 windows a glazier finishes dravdng the sash 
of 4 windows in 3 h., spending twice as long on the inside as on the 
outside. Pie can do the outside of them all in 1 day. Plow long is 
a dayh work ? 

7. A water glass has two bands round it, each containnig ten 
figures. It takes three seconds to cut each figure. What will it cost 
to decorate 2y^^ gross at four dollars an 84iour day ? 


8. Pind 80% of as many articles as can be bought for f 200 at 
16-1^ each. If sold at a profit of 100 fo, how many woidd be sold 
for ^2? 


9. What will settle a debt of $ 127.50 that has been chawing 9% 
interest for 248 days ? 

10. 18|% of 121 X .1?36 X 16| X 7 5^ 

^ 8^ X 371 X 37| 

11. Prom a lot of land 40 rods square I sold 40 square rods, 
is the remainder worth at 230 an acre ? 
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256. — Examples roii Practice. 


For dictation, 

lo Give the perimeter of a 6- 
iiicli square. 

2. Of T a 6-iiich square. 

3. What is the ratio of the 
diameter of a circle to its circum- 
ference ? 

4. 8 feet 3 inches. is what part 
of a rod ? 

5. How many square feet in 
T a square rod ? 

6. Two angles of a triangle 
measure 30° each. What does 
the third angle measure ? Of 
Avhat kind is the triangle ? 

7. How many cubic inches in 
■ a cube f of a foot long ? 

8. Eind the entire surface of 
a 6-inch cube. 

9. Of a 6-iiich cube. 

10. 4 cord feet cost $ 5. What 
will 3 -cords cost? 

11. Your schoolroom is 12 
feet high and contains 10^800 
cubic feet. Length of floor ? 

12. Contents of a 4-inch cube ? 

13. Of one twice as long ? 

14. Kods in 34 miles ? 

. 15. Length of a square con- 

taining 900 square feet ? 


At sight, 

1. 0.0001 of 24,765 = a’. 

2. I- of 1 rod = X feet. 

3. Days from Oct. 17 to Dec. 
25, inclusive. 

4. Average temperature for a 
week, if the thermometer read: 
7°, -4°, 10°, -6°, -18°, 12°, 
20 ° ? 

5. Area of circle 100 feet in 
diameter ? 

6. Cost of 1 pound if f pound 
cost f ? 

7. What is the exact middle 
of Eebruary, 1900 ? 

8. Area of rhomboid when 
base and altitude are 24 inches ? 

9. Area of square I64 feet 
long ? 

10. iSTumber of board feet in a 
board 12 feet long, 8 inches wide 
at one end and 10 inches at the 
other ? 

11 . A/l5-V8i = a;. 

12 . ^ - = x. 

. 19 X 13 X a/^ 

13. 9 yards @ 13-’r!^ cost = a;. 

14. Area of triangle 64 by 3. 

15. How many acres is 64% of 
a square mile ? 
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257 = — Practical 1. 61-. 8^ 4^^ are the dimensions of my 

Exercises in Meiisu- coal bin. Reckoning 90 pounds to a cubic 

ration, etc. foot; what will a bin full cost @ ij? 5 ? 

JFrit(&n. 2. Quincy granite weighs 16of pounds to 

the cubic foot. What is the weight of 6 pieces of curbing 8 inches 
thick. 2 feet A\dde; and half a rod long ? 

3. Find the cost of carpeting a 9-foot hallway 22 feet long with 
three-quarter carpeting at »‘i?0.87-^-. Out no strip, and allow l^V feet 
per strip for matching. 

4. How many tons of 15-iuch ice may be cut to the acre, a cubic 
foot weighing 57^ pounds? Ap^ily your knowledge of cancellation. 

5. What is the capacity; in 42-gallon barrels; of a cylindrical oil- 
tank 3L feet in diameter, 22 feet long? Make a statement and 
cancel. 

6. What is the area of a sector of 120°, its radius being 24 inches ? 

7. A ball ground 375 feet long and 280 wide is enclosed b}^ a 
tight board fence 8 feet high. AVhat will the boards cost at ^ 24 
XDer ? Add 10% for waste. 

8. Bought 12,000 long tons of coal at ^ 4.00 and sold it at the 
same x^rice x^er short ton. What did I gain ? 

9. MThat will it cost to x^olish the visible portions of a shaft of 
red granite 6 feet by 2 feet by 22 inches at 6|A per square inch ? 

10. Draw a 6-inch squa.re, a rectangle 9 inches by 4 inches, and one 
3 inches by 12 inches. Compare areas and perimeters. What infer- 
ence do you draw ? 

258 . — Examples for 1 . Wliat decimal of a square x^rism becomes 
Practice. shavings when the largest possible cylinder is 
Wo'itten. turned from it ? 

2. What number subtracted 88 times from 80,005 Avill leave IS 
as a remainder ? 

3. A railroad company fences 13 miles of its road at 73f cents a 
rod. 

4. How many square feet of zinc will line a cubical cistern 5 ft. 
10 in. deep ? 
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5., The time of the operatives in a mill was increased from 52 to 
58 hours, and their wages increased jU. Was this a gain or a loss to 
them ? 

6. Bread sells for 10 cents with flour at ^ 5.00. Mour goes up 
to $ 6.50. What should bread sell for on this basis ? 

7. In a city of 7200 school children there are 2720 cases of tardi- 
ness in a 3^ear during which there are 400 sessions of the schools. 
The average attendance is 6800. How often is each child tardy? 

8. Bind the cost of six 8 x 10 sills 18 ft. long at 5? 24.75 per M. 

9. In a school containing 567 white children every tenth child is 
colored. Hoav many children in the school ? 

10. A schoolroom measuring 32 ft. x 28-^- ft. x 13 ft. seats 49 
pupils. Each one needs 1800 cu. ft. of fresh air an hour. The 
room full would last the class a; minutes. 

259. — Problems for 1. How many sheets of paper folded into 
Analysis. 16 leaves will make a 400-page book ? 

Oral 2. At $ 10.50 a week what is the amount 

of your board bill from noon of Aug. 21 to 
noon of Sept. 25 ? 

3. What is a £100 Bank of England note worth in Hew York at 
its face value ? 

4. Cost of 8-1 yds. at $ 0.37T per yard. 

5. Compare a 5-inch square with one half as long. 

6. A circle is 10 feet in diameter. How long is an arc of 36° 
in its circimif erence ? 

7. A cubic foot of distilled water at a temperature of 38° E. 
weighs 1000 ounces. How will you find the weight of a gallon ? 

8. -| of • an acre produces a crofD that sells for ^ 360. How much 
is this for every 12 sq. rds. ? 

9. I pay 5? 1-80 for having my cord-wood sawed into 3 sticks. 
What ought I when it is sawed into 4 sticks ? 

10. A trapezoid is twice as wide at one end as at the other. It 
measures 12 in. in the middle, x in. at one end, and y in. at the 
other. 


DEirUiTITIONS. 
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260 . DEFIJfITIOXS. 

[FOR REFERE:^rCE.] 


Acute Angle. An angle sharper 
than a right angle. 

Altitude. Height. Measured hy a 
straight line perpendicular to the line 
of the base, and extending from it to 
the highest point. 

Angle. The divergence from a com- 
mon point of two lines having different 
directions. 

Arc. Any portion of a circum- 
ference. 

Area. The size or total contents of 
a surface. 

Base. The line or surface on which 
a figure is supposed to stand. 

Chord. A straight line joining the 
ends of an arc. 

Circle. A plane surface bounded 
by a curve every point of which is 
equally distant from a point within 
called the centre. 

Circumference. The perimeter or 
boundary of a circle. 

Convex Surface. The surface of 
a solid excluding that of its bases. 

Cube. A solid with six square 
faces. 

Curvilinear surfaces are those 
bounded by curves. 

Cylinder. A solid having for its 
bases equal parallel circles, and hav- 
ing a imiform diameter. 

Degree. A 360th part of a circum- 
ference. 

Diagonal of a Polygon. A straight 
line connecting the vertices of two 
angles not adjacent. 


Diameter. A line measuring the 
shortest distance across a circle or 
square through the centre. 

Dimensions. Measurements needed 
to find contents. 

Equiangular. Having equal angles. 

Equilateral. Having equal sides. 

Figure. A surface bounded by 
lines or a space bounded by sur- 
faces. 

Horizontal. Parallel to the plane 
of the horizon. 

Hypotenuse. The longest side of 
a right triangle. 

Inclined. Heither horizontal nor 
vertical. 

Isosceles triangles have two sides 
equal. 

Line. The limit of a surface. The 
path of a point. 

Oblique lines are neither horizon- 
tal nor vertical. Oblique angles are 
greater or less than right angles. 

Oblong. A rectangle whose length 
exceeds its breadth. 

Obtuse angles are gi’eater than right 
angles. 

Parallel. Extending in the same 
direction, and in all parts equally dis- 
tant. 

Parallelogram. A quadrilateral 
whose opposite sides are parallel. 

Perimeter. The circumference of 
a surface or the sum of its bounding 
lines. 

Perpendicular. At right angles to 
another line or sui*face. 


148 


MEASUREMENTS. 






i I ii'-' 

injl 


Si 'ii- 
M U 


! : : 
111 




Plane. A plane surface is a flat or 
level surface. 

Point. That which has position, 
hut no length, breadth, or thickness. 
The end of a line. 

Polygon. A plane surface having 
straight sides, commonly more than 
four. 

Prism. A solid whose sides are 
parallelograms, and whose bases are 
equal parallel polygons. Prisms are 
named from the form of their bases, as 
square prisms, rectangular prisms, tri- 
angular prisms, hexagonal prisms, etc. 

Quadrant. A fourth part of a cir- 
cle or of a circumference. 

Quadrilateral. A plane surface 
having four straight sides. 

Radius. A straight line extending 
from centre to circumference of a 
circle. 

Rectangle. A parallelogram hav- 
ing four right angles. 

Rectilinear. Bounded by straight 
lines. 

Rhomboid. A parallelogram with 
oblique angles. 

Rhombus. An equilateral rhom- 
boid. 

Right Angle. An angle of 90°. 

Scalene triangles have their sides 
unequal. 

Secant. A straight line that cuts a 
curve at two points. 

Sector. The imrt of acircle bounded 
by an arc and two radii. 


Segment. The part of a circle be- 
tween an arc and its chord. 

Semicircle. Half of a circle. 

Sextant. One-sixth of a circle. 

Solid. A form having three di- 
mensions, — length, breadth, and thick- 
ness. 

Square. An equilateral rectangle. 
A plane surface with four equal sides 
and angles. 

Surface. That which has only two 
dimensions, length and breadth. 
The outside of a solid. 

Tangent. A line touching a curve 
at a single point without crossing. 

Trapezium. A quadrilateral no 
two of whose sides are parallel. 

Trapezoid. A quadrilateral only 
two of whose sides are parallel. 

Triangle. A plane surface having 
three straight sides. A right triangle 
has one right angle ; an ohtuse triangle 
has one obtuse angle ; an acute triangle 
has three acute angles. 

Vertical. Kelating to the vertex. 

Vertical lines point towards the 
zenith and the earth’s centre. 

Vertex. The point in an angle 
where the sides meet. 

TT. A Greek letter pronounced like 
p. It stands for 3.1416 — , the ratio of 
the circumference of a circle to its 
diameter. 

°, Sometimes used for feet, 

inches, and lines or twelfths of an 
inch. Compare their use on j). 9. 
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262. — The Whole 
G-iven : a Part of it 
to be Found. 


1. A farm tliat cost ^ 5400 was sold for 
75% of its value. What was the selling 
price ? 

2. Show that 75% = -J. 

3. Of the methods^ A and J3^ which seems 
preferable ? Why ? 

4. In general; in multiply- 
ing the base by the rate per 
cent to find the percentage; 
will it be better to use the 
decimal form as in or the 
equivalent common fraction as in A ? 

5. What part is ?? 4050 of $ 5400 ? What % ? 


F=IixB. 

A. 

o 1350 
75%or ^ of = 


B. 

$ 5400 
0.75 
270 00 
3780 0 
$4050.00 


6. 9 is I of what ? 


$ 4050 is I of X. $ 4050 is 75% of x. 


7. Of the S)27;000 paid for an estate; 12-1% ^yas in cash; and the 
remainder in notes. What was the cash payment ? 

8. Of 12;650 bushels of graiu; 34% was in coni; 28% in oatS; and 
the remainder in Avheat. There were a; bu. of coni; y bu. of oats, 
and z bu. of wheat. Explain the statement: 

[100 % - (34% A 28%)] xl2650==z. 

Hoio much is — Find a discount of — 

25% of 3742 tons ? 12. 15% on 6^ yards @ 3?2.50. 

7A% of 784 miles ? 13. 37-1% on a 55558 piano. 


9. 

10 . 

11 . 

15. 

16. 


16^% of 5733 acres ? 


14. 18-|% on 42 tons @ 55 6.50. 


Compare f of 55400 with -1% of it. 
Eead: 0.00-|-; - 1 % j Exiilain: 


^ ^ ^ r-,3 731 

100x6” 600 


17. What is of 55 64;000 ? 

18. Eind 1% of 64;000. 

19. My property is assessed for 55 24;800. Tax rate If %. My tax ? 

20. A city increases 24% in 10 years ; that is from 37;860 popular 
tion to X. 
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263 . — A Part Griven: 1. ^ of my age is 16 years. How old am I? 
the Whole to be Fomid. 2. 50% of my money is § 80. I liave ^ x. 

Oral. 3. of the price was 36 ; of it Avas -Jr 

B = —‘ ^ f A\diole of it Avas 

^ 7 X a; or *? ?/. 

4. 6% of my salary was ^ 72 ; 1% of it was ^ of ^ 72, or f x, and 
100%^ or the AAdiole, aa^s 100 x ^x, or ^y. 

5. The _29erce?i^age^ ^ 18, is 75% ^ or -|^ of the base, AA^hich must be 
5? for 18 is f of x. 

6. There are 36 cups Avith saucers in a set of crockery. This is 
33-J-% of the set. There are a; pieces in the set. 

7. Can you find the A\diole of a number AAdien you knoAA^ that 75 % 
of it is 150 ? 

8. Base x Bate % = Percentage. When the product and one 
factor are given, hoAv is the other factor found ? 

9. A X 40 = 25 ; hence 25 ~ ~} = x; and 25 40 = y. 

10. 12% of 800 = 96 ; hence 96 -- 12%, or 96 - 0.12 = a’. 

264 . — A Part is 1. Compare 2 and 4 : 2 is of 4 or 50% 

w-hat Fraction of the of 4. 4 is 2 times 2 or 200% of it. 

Whole ? 2. What part is 3 of 6 ? AAdiat % of it ? 

Oral. . 3. 5 is what i)art of 20 ? Avhat % of it ? 

B = 4. 16 is one or .a% of 48. 

5. § 24 is tAAm or a% of 5? 36. 

6. 12 ounces is x fourths of a pound, or y% of it. 

7. 18 CAvt. is of a ton, or a% of it. 

8. 1% of 2000 lb. is a lb : 800 lb. is as many per cent of it as 

X lb. is contained times in 800 lb., or ?/%. 

9. Base x Bate % = Percentage. The product is 48, one factor 

is 3, the other is x. The product is the im'centage, one factor is the 
hase, the other factor for R = P B. 

10. 16 = a% of 40. 11. 48 = a% of 64. 12. 96 = a% of 144. 
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265 . — To Find 1. Base = .Ip 3125/ rate %= 48^ percentage 

Percentage, Base, or = ?j) 1500. With any two find the other, and 
Rate %. explain the operation. 

Written, 


To find P. 

^ 3125 
0.48 
25000 
12500 
1500.00 


To find P. 
f 3125. 
^48.)^"? 1500^00. 
144 


60 

120 

96 

240 

240 


To find P. 

0.48 

3125).1p 1500.00 
12500 
25000 
25000 


2. 23 % of a cargo of 
coal was thrown overboard 
to save the schooner. She 
sailed with 4320 tons, reach- 
ing port with X. 

3. 72 % or 4536 volumes in a library are not works of fiction. 
There are x volumes in the library and y volumes of fiction., 

4. 6035 persons bought tickets to a fair. This was a; % of the 
8500 that attended. 


6. 625 scholars belong in the Lincoln school: 600 of them are 
present, or a; % of the whole. 

6. 37 % or 11,100 tons of an ice crop remained unsold. There 
must have been x tons in the whole crop. 

7. The cargo of the Sea King was valued at $38,475. The 
value of the cotton was 16|% of the whole, that of the sugar 37d-%. 
The miscellaneous part of the cargo was valued at x dollars, or y % 
of the whole. Take the shortest method. 

8. I sold my bicycle for $ 85. It cost me $ 125. I must have 
lost a; % of the cost. 

9. If I had lost but 15 %, I should have sold it for x $. 

10. 192 pages of a book of 432 pages are illustrated. This is 
a; % of the whole. 
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266. — To Find 1. AVliicli is most profitable^ a gain of 3 

Any Term when the per dozen, 5 per score, 25 per cent, or 36 per 
other Two are Given, gross ? Why ? 

Oml and Written. 2. Compare f of something with of it. 

3. vSix wrong out of 24 problems solved is 
X wrong out of a hundred, or ?/%. 

4. The Brooklyns won 7 games in their series with Boston, the 
Bostons won 4, and one game was a tie. The winners’ per cent 
was X. 


5. Thirty-six hits in 80 times at the bat is a batting average 
of xfo- 

6. The centre fielder has 80 chances, and makes 4 errors. TIis 
fielding average is x%. 


‘I 

;i; 


f, 

I 


7. The crew pulled 36 strokes to the minute at starting, but fell 
off to 30 at the finish. This was a loss of what per cent ? 


8 . 

of 600 = X 
of x = 2 
x(^/o of 1200 = 8 

11 . 

25% of 5f? 
35% of 400 ? 
81% of 2f? 


9. 

f % of 800 = X 
f % of x=12 
x<fo of 200 = 1 

12 . 

19 is x<fo 
70 is x<fo 3100 
16| is x% 66f 


10 . 

a; = 87^-% of 128 
x<fo of 144 = 120 
83-^-% bad and a;% good 

13. 

25 is 4% of X 
280 is 14% of a; 

8 is -i% of X 


14. I paid -|% commission to my agent for selling a farm for 
^ 1250. How much money did he have left to send me ? 

15. 21% was paid a collector who earned 5? 22.50 a month in this 
way. What were his annual collections ? 

16. Of a farm of 320 acres 108 acres are given to wheat, 96 acres 
to oats, and the remainder to corn. What x^er cent of the farm are 
the cornfields ? 
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267. — Peactice. 

Pincl tlie value of x. 


Oral. 

Written. 


Eate % 

Base. 

Percentage. 


Percentage. 

Base. 

1 

Eate % 

1 

16| 

??9.30 

X 

1 

32^^ in. 

267-4 

ft; 

2 

12i 

X 

123 tons 

2 

170.40 

X 

17| 

3 

X 

75 yd. 

18 J yd. 

3 

3641 yi'- 

130 yr. 

X 

4 

S7ir 

X 

57 

4 

18-4 

ft; 

45-4 

5 

40 

9000 m. 

ft; 

5 

4857.6 ft. 

5280 ft. 

ft; 

6 

X 

^0.50 

!f; 0.31-4 

6 

$ 5.76 

ft; 

1 

IT 

7 

2 

X 

14 d. 

7 

$ 5400 

1 9600 

ft; 

8 

874 

14 tons 

ft; 

8 

ft; 

1500 cd. 

15 

9 

X 

160 

106-1 

9 

204 sq. ft. 

5200 sq. ft. 

ft; 

10 


X 

15 sq. m. 

10 

6500 T. 

X 

834 

11 

75 

725 

ft; 

11 

14| d. 

365 d. 

ft; 

12 

X 

a century 

8 mo. 

12 

5? 13,651.56 

5575,842 

ft; 

13 

90 

608 bu. 

ft; 

13 

5 

36 

ft; 

14 

18f 

X 

18 bales 

14 

84 

ft; 

i 

15 

X 

75 reams 

64 reams 

15 

X 

31i 

16| 

16 

3 

4 

$ 12,000 

ft; 

16 

3284V 

X 

94 

17 

Sli 

X 

35 cords 

17 

349.06 

19006 

ft; 

18 

X 

726 gal. 

605 

18 

5? 18 

ft; 

2 

■5 

19 

5 

6 

® 120,000 

ft; 

19 

X 

q^8100 

9 

1 0 

20 

7 

X 

34 lb. 

20 

X 

3 

3 

4 


268. — Profit and 1. vSold a lioiise that cost $ 5000 at a x^i'ofit 
Loss. Problems. of 30%. Proceeds of sale ? 

Written. 2. AniercliaiiPs sales for January amounted 

to ^28,000, but 12% was lost in bad debts. 
The net proceeds of the sales for the month were x dollars. 


PEOEIT AND LOSS. 15 5 

3. Gained 5? 12 or 20% in selling a Century Dictionary. It cost 
me X dollars^ and I sold it for y dollars. 

1. A sewing machine cost me 24. I sold 
it for f 32. I gained a;%. 

39 _ 94 

Explain the statement : - = a;% . 

5. A conductor's wages were 72 a month. They were reduced 
to ^60. This was a cut-down of a;%. 

Exjplain the equation : — - = a;% . 

6 . Cost; ^ 8000 ; selling price, 6000 , loss per cent, x. 

7. Cost; S 6000 ; selling price, $ 8000 ; gain per cent, x. 

8 . "Which is more profitable, to buy cloth for 5? 3 and sell it for 
5? 3.50; or to buy it for ^ 4 and sell it for $ 4.80 ? 

9. Gas is reduced from 2 to ^ 1.60 per 1000. How much do I 
save on 5? 45 worth of gas ? 

10. Last winter my coal cost me ^ 6 a ton. This winter I pay 
$ 6.50. This is an increase of what j)er cent ? 

269. — Amount and 1. Bought wood at 5p 4 a cord and sold at 
■ Difference. a gain of 20%. What did I sell it for ? 

■Written. a. 4 + 20 % of ?? 4 = cr. 

I). 120% of ^4 = 0 ;. 

Explain the two statements. Which suggests the shorter solution ? 

2. Sold a typewriting machine that cost me 5? 80 at a loss of 

10 % . ’^^^lat did I receive for it ? 

a. 180-10% of f 80 = 0 ;. b. 90% of $S0 = x. 

Exj)lain the two statements. 

3. Any number is x fifths, y tenths, 2 ; himdredths, w% of itself. 

The Base added to the Percentage is the Amount. 

The Base less the Percentage is the Difference. 


Gain or loss is 
alivays a ]}art of 
the cost 
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4. Sold a dwelling-house for q?T500 at a i)i’ofit of 2o%. It cost 
me a; dollars. 

5. An eiDidemic decimated a southern village^ leaving it with but 
639 inhabitants. How many died ? 

6. A farmer who owned 390 acres had increased his farm 30 % 
within two years. How much did he own at first ? 

7. A s^Deculator lost ®3000 or 6% of his iDroperty. What was 
it then worth ? 

8. I sold a ^mcht for 5? 800 at a loss of 60%. Eequired its cost. 

9. In a certain class 15% sing soprano^ 45% sing tenor^ 30% 
sing alto, and 6 sing bass. How many are there in the class ? 

10. A xhano that cost $ 450 was sold for $ 292.50. What was the 
per cent of loss ? 

• 270 . — Problems. 1. What is 2 % of 250 ? 

For dictation. 2. 30% of a inaAs age is 15 years. How 

old is he ? 

3. What x:)er cent of the day has passed at 9 a.m. ? 

4. Cost, $ 2 ; gain %, 16 ; selling price ? 

5. Selling inice, ^6; gain, 20% ; cost? 

6. G-ain, f 3, or 5% ; cost? Selling xnice ? 

7. Selling price, $ 18 ; cost, $ 15 j gain % ? 

8. Every 16th coin out of a collection of 176 silver dollars was 
counterfeit. This is a loss of what per cent ? 

9. 10 per dozen is what per cent ? 

10. The square root of 625 is 10 % of what ? 


271 . — Problems. 1. In ff what per cent is the numerator of 
At sight. the denominator ? In A ? 

2. What is of a rod in feet ? In inches ? 

3. 231 cubic inches = 1 gallon. Separate 231 into its prime 
factors. Give the dimensions of a tin pan that will hold a gallon. 

4. Wliat part of a year is in the longest months ? 
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5. What is i% of 21,000 ? 

6. What per cent of the rotation of the earth is accomplished at 
10 A.M. ? 

7. oo\% of 60% of L of the money remained. Plow much did 
the thieves take ? 

8. My property is assessed for § 2500. The rate of taxation is 
2P%. IVhat is my tax ? 

9. l¥hat per cent of the surface of a 4-inch cube is on five sides 
of it? 

10. Bought thread at 4 cents a spool and gained 300%. It sold 
for a; cents. 


272 . — Problems. 1. 81% of a yard = a;% of a foot. 

2. Three sides of a square = a;% of its 
perimeter. 

3. 0 ?% of the day has passed at 9 p.m. 

4. (P -P 30% + f) of 64 is 25% of x, 

5. 16 is I of 0 ) and |% of y. 

6. A quire is a; % of a ream. 

7. Gave §24 to James, and §30 to Lucy. Lucy had a;% more 
than James, and he had y% less than Lucy. 

8. Paid the price of a pound for 14 ounces. I thus lost aj%. 

9. In a series of ball games the Alphas won 40% and the 
Omegas 50%. Two games were drawn. How many were j)Myed ? 

10. v^9 == a;% of Vl44. 


273 . — Problems. 1. To 20 gallons of alcohol add 5 gallons 

Fo 7' analysis. water. What per cent of alcohol in a 

quart of the mixture ? 

2. Sold a mine for §72,000, and gained 20%. It cost me x dol- 
lars. § 72,000 ^ (cost % + gain %) = cost. 

3. I purchased a patent for § 8000. The seller lost 84% of its 
original value, which was a; dollars. 
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, j ^ 4. I paid s? 125 for wliat I tliougiit Avas 4-foot wood. It proved 

' i to be but 45 inches long. What deduction should be made in the 

■ I , settlement ? 

' • 5. Sold telephone stock for §25,000, at an advance of 25% on 

• ' . j I what I paid for it. What did I gain ? 



274. — Profit and 1. §12 or 12|-% (of cost) is gained; cost 
Eoss. = § ir. 

Oral or written. 2. § 8 or 16|% is lost; cost = 

3. § 24 = cost; 33-^-% is gained; selling inice = § ir. 

4. § 35 = cost ; 14|-% is lost ; selling price = § o). 

5. § 36 = selling price, which includes the cost and a gain of 

20% of the cost. §36 = cost + 4 of cost, or f cost; §36 is f 

of § 0 ;. 

6. §28 = selling price, which is the cost less a loss of 20%. 
What part of the cost is the loss ? The selling price is ^ of the 
cost; §28 is ~ of §?/. 

7. Bought a bicycle for § 80, and sold it for § 100. My gain 
per cent was x. 

8. If I had sold it for § 60 I should have lost § ?/ or a; per cent 
of cost. 

9. An importer bought silk at § 2.50 a yard and sold it to a 
retailer for § 3, who sold it to the wearer for § 3.50. What x^er cent 
of profit did each make ? 

10. Sold a watch for §119 and gained 16f%. How much should 
I have gained or lost if I had sold it for § 100 ? 

11. A thrift}^ clerk resolves to live on 60% of his salary. He 
sx>ends § 48 more than he intended, but still saves § 300. What 
was his salary ? 
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275 . — Gain and 1. Wliicli is more profitable, buying meat 
Loss. at 16 ^ and selling at 19 or selling potatoes 

Written. at 64 that cost me 56 ? 

2. Blitter sold at 28/ yields no profit. 
IVhat would be gained on $ 140 worth sold at 30 ^ ? 

3. Milk bought at 20 / a gallon is sold at 8 ^ a quart. What per 
cent is gained if 25% of the quantity bought spoils ? 

4. Had I better bii}^ my winter’s coal to-day at § 4.00 a ton cash, 
or wait 6 months and pay ii?4.25? I can get 12% interest for my 
money. 

5. A 5% increase in Avages means §200 more a month for the 
employer to pay. What ims his annual pay roll before and after 
the increase ? 

6. Mr. H. earns §1200 a year selling carriages at 15% commis- 
sion, all expenses paid. The manufacturer makes a net profit of 
14|-%. If 50 carriages are sold, Avhat is their ai^erage cost? 

7. An unscrupulous dealer buys 50 gallons of alcohol and adds 
14 gallons of Abater, and sells the mixture at 10% beloAV actual cost. 
What per cent does he gain ? 

8. I am offered a 10% discount on a suit of clothes marked to 
sell at § 60. I knoAv that eA^en then the dealer Avill make 12 l%. 
I offer § 50 and get the suit. What per cent does the dealer gain ? 

9. I sell f of a lot of land at f the cost and get § 200 for the 
remainder. The original cost being §1200, Avhat is my per cent 
of loss ? 

10. What 2 ^Br cent is gained by selling coal at the rate of l of a 
ton for Avhat 1000 2)ounds cost ? 

11. A farmer’s shee}) cost him § 200. One out of eA^ery seven 
dies, and he sells those that remain for § 275. What Avas the gain 
XDer cent, the cost of keeping being § 40 ? 

12. A merchant sold a stock of goods for § 3042 and gained 17%. 
What % Avould he haA^e gained or lost had he sold it for § 2392 ? 

13. Bor AAdiat should he haA^e sold it to gain 100 % ? 
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Interesl:. 

276 . — Bankers’ 1. I pay 6 cents for a year’s use of a bor- 

Metliod, rowed dollar : what is the rate of interest ? 

2. What does the expression per cent 
interest ” mean ? 

3. A year’s interest is what per cent of the principal ? 4. Wiat 
part of a year is 2 months? 2 months’ interest is of the x^rinci- 
X)al. 5. 20 months’ interest is y x of the princix>al^ or z^fo of it. 

6. 200 months’ interest is what X)er cent of the x)rincix)al ? 

7. How is 1% of a number found? 10% of it? 100% of it. 


At 6^0 interest of any j^Tincijoal 
for 12 months = Ofo of it; 

for 2 months = 1 % of it; 

for 20 ononths = lOfo of it; 

for 200 months = 100 fo of it 


To find the interest at 6% of $ 380 for 2 yr. 7 mo. 


Process. 

Interest for 31 mo. of $380. 

“ “ 20 mo. = 38.00 

“ “ 10 mo. = 19.00 

“ “ Imo. = 1.90 

“ “ 31 mo. = $58.90 


Explanation of Process. 

8. 2 yr. 7 mo. = x mo. 

’ 9. 20 mo. int.= yL of P. Plow is 
this, found? 

10. 10 mo. is what part of 20 mo. ? 
Plow then is 10 mo. interest found ? 


11. How is 1 mo. interest found ? The total interest ? 

12. Into what convenient parts would you separate the time^ if 

you are to find the interest for 26 mo. ? 37 mo. ? 3 yr. 7 mo. ? 

5 yr. 8 mo. ? 
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277. ^ — Bankers’ 
Method. 
Rate, 6% 

Written. 


Explain the folloioing p>'^'ocess of finding the 
interest at — 

1. Of .Ip 725 for 3 yr. 11 mo. 

2. Of f 278 for 1 yr. 7 mo. 


Interest for 47 mo. of «^725. 

“ “20 mo. = 72.50 

“ “20 mo. = 72.50 

“ “ 5 mo. = 18.125 

“ “ 2 mo. = 7.25 

“ “ 47 mo. = $170,375 

Find the interest 

3. Of ?p 280. for 2 yr. 8 mo. 

4. Of mp 640. for 3 yr. 7 mo. 

5. Of ^ 95. for 4 yr. 11 mo. 

6. Of 5 p 73,50 for 1 yr. 4 mo. 


10 mo. $278 

20 mo. = 27.80 
1 mo. = 1.39 

19 mo. = .$26.41 

What shall he paid for the icse 

7. Of f 649. for 7 yr. 8 mo. ? 

8. Of §5 750. for 8 yr. 4 mo. ? 

9. Of $ 295.75 for 5 yr. 11 mo. ? 

10. Of qp 641.86 for 3 yr. 3 mo. ? 


278. — The Time 
in 

Days. 
Rate, 6%. 


1. How many days in an interest montli ? 
2, In an interest year ? 3. Tlie interest for 

2 mo. or 60 days is a; % of the principal ; for 
6 days it is fjy of or yyhy of the prin- 
cipal. To find of a number we 


To find 75 days’ interest of 
1720. at 6%. 

Process. 

Interest for 75 cl. of $720. 

“ “ 60d.= 7.20 

“ “ 15cl. = 1.80 

“ “ 75d.= $9.00 


At 6fo ihe interest of any 
principal 

for 60 days = of it; 
for 6 days =tuVo 


4. 15 days is wliat xDart of 
60 days ? 
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Explcdn the process of finding 
5. Of § 196 for 115 days. 

Int. for llo d. for $ 196. 

60 d. = $1.96 
30 d. = 0.98 
20 d. = 0.6533 + 

5d. = 0.1633 + 

115 d. = $3.7566 ~ 

What shall I pay at 6 % for the use of- 

7. $ 780. for 67 d. ? 

8. $ 640. for 93 d. ? 

9. 5? 92. for 3 mo. 12 d. ? 

10. $ 87.50 for 117 d. ? 

11. ^ 106. for 2 mo. 17 d. ? 


interest at to — 

6. Of $ 119 for 89 days. 
Int. for 89 d. for $ 119. 

60 d. = $ 1.19 
20 d. = 0.3966 + 

6 d. = 0.1190 
3 d. = 0.0595 

89 d. = $ 3'.7651 

Find the interest atto^o of — 

12. 94. for 200 d. 

13. 5? 762. for 5 mo. 14 d. 

14. $ 815. for 86 d. 

15. ^ 924. for 8 mo. 11 d. 

16. 5? 17.84 for 17 d. 


279 . — Bankers’ 1. 6% interest = 1 18 ; 1% interest = 5? ir ; 
Method. 5% interest = 5 x ® or y. 

At any Rate. 2. 6% interest = ^ 42 ; 7% interest = ® a;. 

3. What is 10% interest when 6% interest is 5? 90 ? 

4. What is 4% interest when 6% interest is 5^72 ? 

6. Having found the interest on any sum of money at 6%, how 
shall we find it at 1% ? At any rate ? 

To find the interest of § 105 for 75 d. at 5%. 


Process. 

6 % int. for 75 d. of $105. 

“ “ 60d.= 1.05 

‘‘ “ 15 d.= 0.2625 


6. Show how the interest 
at 6% is found. 

7. At 1% ; at 5%. 

. 8. What if the rate had 
been 7% ? 10% ? 12% ? 

9. Find the interest of 
^ 280 for 72 d. at 8%. 


6 )$ 1.3125 = 6% Int. 

0.2187 + =l%int. 

$ 1.0938 = 5 % int. 

10. Which is easier^ to find 8% interest by taking 8 times 1% 
interest; or by adding 2% interest to 6% interest? Try both ways 
before deciding. 
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THE OHE DOLLAR METHOD. 103 

Find the interest of — 


11. 

.1? 

640. for 1 3 U’. 8 mo. at 1%. 

(1 of 6%.) 

12. 

$ 

270. for 3 yr. 10 mo. at 1 l% 


13. 


382. for 1 JV. 9 mo. at 2%. 

(X of 6%.) 

14. 


927. for 6 mo. 4 d. at 3%. 

(Xof 6%.) 

15. 


864. for 2 mo. 7 d. at 4%. 

(0% -2%.) 

16. 


318. for 1 mo. 13 d. at 5%. 

(6% -1%.) 

17. 

-f 

725. for 29 d. at 7%. 

(6% + 1%-) 

18. 

$ 

649. for 67 d. at 7T%. 

(6% + li%.) 

19. 


84. for 54 d. at 8%. 

(6% +2%.) 

20. 

•1! 

125. for 276 d. at 9%. 

(G% + 3%.) 

21. 


6000. for 118 d. at 10%. 

(10 X 1%.) 

22. 


1525. for 63 d. at t%. 

(_L of 6%.) 

23. 


2500. for 93 d. at 2 a%. 

[(i + _y of 6%.] 


280. — The One Dollar 1. What two methods of computing in- 
Method. terest have previously been presented ? 

2. In which one is the interest at 6% 
found first? 3. What is ^^a 6% method of calculating interest? 
4. In how many states is 6% the rate of interest established by 
law ? [App.^ p. 15.] 

5. What is the interest of $ 1 for a year at 6% ? 6. Eor 2 mos.; or 
T of a year? 7. At 6%^, how long may I use a borrowed dollar for 
a cent of interest ? 

8. What is the interest of $ 1 for 6 days^ yH of 2 months ? 9. A 

mill pays 6 % interest on a dollar for how long ? 

10. The interest of 

Tor 2 3 ^ears = § 0. 

Tor 8 months = 0. 

Tor 18 da 3 's = 0. 

Tor 2 jv. 8 mo. 18 d. = Jj? 0. 

11. Compared with the interest 
of qp 1, what will be the interest of $ 75? Of $183? Of $420? 
Of $ 725 ? Of $ 84.75 ? [p. 20.] Of a- dollars ? 


At 6%, the interest of %1.00 
For 1 year =z'^ 0.06 
For 2 rnonths = 0.01 

For 6 days = 0.001 
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12. The interest of 1.00 
Tor Syr. =5?0. 
Tor 10 mo. = 0. 

Tor 24 d. = _0. 
Total = .1? 0. 


13. The interest of $ 1.00 
]Tor 4yr. =§p0. 
Tor 7 mo. = 0. 

Tor 10 d. = _0. 
Total = '1? 0. 


L4. The int. of 1. 
Tor 3 yr. = f 0. 
Tor 5 mo. = 0. 

Tor 15 d. = _0. 
Total = 0. 


15. The int. of fj? 1. 

= up 0. 


; yr. 


Tor 

Tor 9 mo. = 0. 

Tor 22 d. = __0. 
Total = 0. 


16. The int. of $ 1. 
Tor 5 yr. = fp 0. 
Tor 11 mo. = 0. 
Tor 17 d. =_0. 
Total = ^ 0. 


281 . — Interest by 
the One Dollai* 
Method. 

At Any Rate. 

Process. 

Interest of SI at 6% 
Por 3 yr. =$0.18 
“ 7 mo.= 0.035 
u 19 d. = 0.003J 


I. 


II. 


III. 


lY. 


I hire 48.96 at 7% for 3 yr. 7 mo. 19 d. 
What shall I pay at settlement ? 

1. Explain these four steps of - the process : 

1. Tinding the interest of ^ 1 at 6%. 

II. Tinding the interest of the given 
princiipal at 6%. 

III. Tinding the interest at the given 
rate. 

IV. Tinding the amount. 

2. In II. why is the smaller number 
used as a multiplier ? 

Note. — The work should bo cim-ied to four decimal 
places, and results given to the nearest cent. 

3. IVhat will discharge a debt of 
Jjp 475 which has been drawing 5% inter- 
est for 2 yr. 11 mo. 24 d. ? 

4. Tind the amount of §? 7000 at 4% 
for 3 yr. 3 mo. 13 d. 

5. I hold two notes of ^?731 each, 
t one at 5 % interest, the other at 8%. 

They have been running 4 yr. b mo. 
17 d. What shall I receive at settlement? 


60.218J- 

48.96 

816 
. 39168 
4896 
9792 

6)10.68144 
1.7802 at 1% 

§12.46 at 7% 
48.96 = Prin. 


TIME BETWEEN DATES. 
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Find the amount under the folloiving conditions : 

6. Principal, 84.75; rate of interest, 4% ; time, 3 yr. 15 d. 

7. Principal, ?p942; rate of interest, 5% ; time, 4 yr. 1 mo. 7 cl. 

8. Principal, f 193 ; rate, 7 % ; time, 18 mo, 27 cl. 

9. Principal, ^ 64.50 ; rate, 8% ; time, 5 yr. 5 mo. 5 cl. 

10. Principal, f 712.10 ; rate, 9% ; time, 7 yr. 4 mo. 29 cl. 

11. 4 yr. 6 mo. 21 cL, ® 425.50, 3%. 


282 . — Time between 1. To find tlie time in years, months, and 
Dates. clays from June 24, 1893, to Aug. =13, 1896. 

Exxfiain each xmocess. 

Process A. Process B. 

From June 24, '93, to June 24, '96 = 3 yr., or 6/93 to 6/96 = 3 
From June 24, '96, to July 24, '96 = 1 mo., or 6/24 to 7 /24 = 1 mo. 
From July 24, '96, to Aug. 13, '96 = 20 d., or 7/24 to 8/13 = 20 d. 
2. To find the time from Sept. 14, 1891, to Mar. 11, 1895. Ex- 
Xfiain each process. 

Process A. Process B. 


From Sept., '91, to Sept., '94 = 3 yr., or 9/91 to 9/94 = 3 yr. 
From Sept. 14 to Feb. 14 = 5 mo., or 9/14 to 2/14 = 5 mo. 
From Feb. 14 to Mar. 11 = 25 cL, or 2/14 to 3/11 = 25 d. 

3. What advantage has process B over j)i'ocess A ? 4. MTiy is 
it well to know the months by their niunbers as well as by name ? 

5. In process B^ what is found at the left of the inclined line ? At 
the right of it ? 

6. jSTaxDoleon was born Aug. 15, 1769, and 
died May 5, 1821. How long had he lived? 
Exx)lain the x)rocess. 

7. Find the time from May 22, 1890, to 
June 12, 1893. 

Find the time from Dec. 25, 1893, to Mar. 3, 1896. 

How long from 4/18, '96 to 3/11, '99 ? 

Find your exact age to-day. 


Process. 

8/17G9 to 8/1820 = 51 yr. 


8/15 

4/15 

8 . 

9 . 

10 . 


to 4/15 = 8 mo. 

to 5/5 =20 cl. 
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283. — ^ Interest: Choice Methods of Computing Interest. 

of Methods. I. A general metliocl; page 106. 

II. Tlie bankers^ metliocL page 160. 

III. Tbe one-dollar method^ page 163. 

Any of tliese three methods may be used exclnsiyely^ bnt as no 
one method is always the best, it is Avell to learn to choose the one 
that will give an accimate result most quickly. 

Solve the following iwohlenis by each method, compare results, and 
tell ichich method yon prefer, and ivhy. 

1. If ind the interest of ^ 360 at 7% for 207 d. 

2. "What is the amount of 75 at 8% for 3 yr. 4 mo. ? 

3. What shall be paid for the use of $ 723.60 for 85 days at 10% 
interest ? 


What is the interest under the folloioing conditions ? 



Pi’incii)al. 

Time. 

Eate. 

Principal. 

Time. 

Eate. 

4. 

®648. 

Ill d. 

4% 

9. !i?432. 

1 yr. 8 mo. 7 d. 

3% 

5. 

324. 

167 d. 

5% 

10. ?? 767.80 

3 yr. 11 mo. 9 d. 

5^% 

6. 

^ 750. 

200 d. 

9% 

11. .1? 50.40 

10 mo. 

41% 

7. 

® 427. 

93 d. 

12% 

12. $ 87.75 

114 d. 

6% 

8. 

f 865. 

48 d- 

4% 

13. 137.77 

4 yr. 9 mo. 25 d. 



14. Interest is the product of what three factors ? 

15. Which method of finding interest is best when principal, rate, 

or time is divided by 4 ? By 4i- ? 6 ? 9 or 12 ? Why ? 

16. Which method uses the aliquot parts of the time ? 

17. IWiich are ^^6% methods ? Why so called ? 

18. Which is the best method when there are years, months, and 
days in the time, and when cancellation is impossible ? 

19. What is the interest of 400 at 10 % for 2\ years ? 


EXEKCISES. 107 

284 . — For FREQXjEi^T Practice. 


At sight. 

1. Find 200 months^ interest 
of $ 87.56 at 6%. 

2. Find 20 inontlis^ interest 
of ® 300 at 3%. 

3. Interest of f 500 for 4 yr. 
at 10% ? 

4. Interest of ^ 1 for 6 d. at 
6%? 

5. Interest of ^ 569 for 60 
days at 6% ? 

6. Interest of $ 100 for 4 yr, 
at 8% ? 

7. I yr. interest of 400 at 
9%? 

8. 8 mo. interest of ^ 200 at 
9%? 

9. 22 mo. interest of $ 500 at 
6%? 

10. 24 d. interest of $ 800 at 

6 %? 

11. 0.003 of the principal is 
the interest for x da^^s at 6%. 

12. A principal gains as much 
as itself at 6 % in x months. 

13. 11 mo. interest of $ 400 at 
9%? 

14. A principal gains 25% of 
itself in x months at 6%. 

15. -jX- of principal = 0 ; mo. 
interest. 


For dictation. 

1. 4 yr. interest of .i? 500 at 
0 % ? 

2. 34 yr. interest of f 100 at 

8 %? 

3. 6 mo. interest of ^ 120 at 
5% ? 

4. 7 % interest of $ 500 for 
2 yr. ? 

6. 60 d. interest of 567 at 

6 %? 

6. 20 mo. interest of $ 1200 
at 6% ? 

7. 10% interest of ^ 1 for 
36 d. ? 

8. 6% interest of ^ 1 for 17 
mo. ? 

9. 6% interest of ?? 1 for 
112 days ? 

10. 5 mo. interest of $ 240 at 

10 % ? 

11. At 6%^ what part of the 
princix^al = 50 mo. interest ? 

12. 11 days^ interest is what 
part of a year’s interest ? 

13. 28% of the principal is 
how man}^ years’ interest at 5% ? 

14. Find the interest of § 600 
at 8 % for 4 mo. For 5 mo. For 
15 mo. For 15 d. 

15. $ 372 is the interest of 
^ 372 for how long at 6% ? 
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285. Interest: Note. — The method to he employed in the 

Choice of Methods. solution of the following problems is shown 

Written. by the Koinan numerals I, II, or III (p. 166). 

1. What is the interest of 840 for 9 mo. 17 d. at 4% ? I 

2. Eind the amount of 5? 722 for 156 d. at 12%. II. 

3. Wh.a,i will settle an account of $ 425 that has been drawing- 
interest at 5% for 5 yr. 5 mo. ? Ill 

4. May 17, 1893, 1 borrowed 284 at 2J-%. Aug. 15, 1895, how 

much interest had accrued ? Ill 

5. In 4-1- years how much rvill be received on a ^ 5000 railroad 
bond paying 2% semi-annually ? I. 

6. May 27, 1898, 1 paid a note of 476.28 that had been drawing 
4% interest siirce Dec. 31, 1894. HI 

Find by inspection the best method of solving the following problems, 
and use it in finding the interest. Try to forecast the result. 

7. ^ 9000 on interest 7 mo. 24 d. at 4%. 

8. ^728 draws 5% interest for 20 months. 

9. 3i% interest of $ 900 from Jan. 16 to Nov. 2. 

10. Principal, ^72.59; time, 125 days; rate, 12-1-%. 

11. What shall I pay for the use of 5? 500 for 50 days at 5%, ? 

12. f 320 ; 7-1% ; July 7, 1845, to August 4, 1859. 

13. ^ 720 ; 8% ; October 19, 1890, to May 11, 1893. 

14. i 472 3% 112 d. 20. 3% ??872 4 yr. 8 d. 

15. $648 41% 8 mo. 21. 5% $5000 16 nro. 

16. .$ 800 21% 180 d. 22. 2-1% $ 178.91 104 d. 

17. $950 9% 248 d. 23. 8% $64.87 295 d. 

18. $2000 7% 191 mo. $3294 Ir^ mo. 

19. $4000 4% ' 4|Vr- 25. 41% $700 dl-f yr. 



RECKONED EXACTLY. 
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286. — Exact 1. In computing interest for parts of a 

Interest : year we commonly consider 30 days a month 

365 Days in an Inter- and 360 days a year. In taking of a 

est Year. year’s interest to find the interest for 1 day^ 
do we take too much or too little, considering the actual length of a 
year ? 

2. Exact or accurate interest is reckoned for the actual number of 
days in the given time, and counting 36o days to the year. It is 
used by the United States government and sometimes in other busi- 
ness transactions. It differs from common interest only as applied 
to parts of a year. What part of a year is August ? February ? 
The last three months of 1896 ? 


3. -g-Lg- is what part of -gA-g- ? Explain this process : — 

: L_ — 1 V ^ r> 0 _ AL.Q. — 7_2 

3G5 * 3G0 3G5'^ 1 3G5 73* 

4. If 1 day’s accurate interest is of 1 day’s common interest, 
what is the accurate interest when the common interest is $ 146 ? 


5. If from the common interest I deduct -Ag- of itself I shall 
have the exact interest. Explain. 

6. Find the accurate interest of ^ 500 
for 90 days at 4%. 

7. Find the exact interest of ^ 1000 at 
3% from May 9 to Sept. 4. 

jSTote. — T he exact number of daj-^s must be found; that 
is, 22 + 30 + 31 + 31 + 4 = IIS. 


Common interest de- 
creased by y^-g- of it- 
self is exact interest. 


Find the exact or accurate interest of — 

8. ^ 800; 6% ; Aug. 11 to Oct. 9. 

9. f 720 ; 8% ; Jan. 4 to Mar. 15. 

10. 11200; 3 mo. 12 d. ; 5%. 

11. ^1500] 72 d; 10%. 

12. What is the exact interest of ^ 1000 for 2 yr. 8 mo. 9 d. at 6% ? 
(Find common interest for 2 yr. + exact interest for 8 mo. 9 d.) 

13. Find the accurate interest of $ 3000 for 3 yr. 9 mo. at 8%. 



INTEREST. 

1. Show the difference between grower 
or producer^ importer^ wholesaler^ retailer. 

2. From which class of dealers do yon buy ? 

3. With whojn do wholesalers haye to deal ? 

4. The regidar price of a pear-tree is *1? 1.50. 

If I get it for f 1.25; what is the cUscoiint or deduction ? 

5. If I buy a dozen at one time, I pay only §? 12. What per cent 
of the highest price is this ? AVhat is the rate of discount ? 

6. A man is trusted for goods billed at $ 100. He is to pay in 3 
months. How long is the term of credit ? 

7. The dealer offers to sell the same goods for f 98 cash. AATry is 
this ? AYhat per cent does he discount ? 

288 . — Trade Discount. 1 . My bill is ^1? 15, less 10%, as I am 
in the same trade. AA^hat must I pay ? 

2. Price per dozen, $ 2 ; for 30 dozen I pay § 50. AYithout dis- 
count the cost would be The discount was y%. 3. If I had 

bought 100 dozen, the net price, or what I actually would have 
been only $ 1.60. Is this a larger dr a smaller rate of discount ? 
AA^hy ? 

4. Discount on a carload of coal is 10%, or ^4. AATiat would it 
be on 20 carloads at double the 
rate of discount ? 

5. It is common to have a per- 
manent list of prices and to change 
the rate of discount as may be 
necessary. 

List price, ^ 40; net price, $ 32; rate of discoiTiit, a;%. 

6. AA^hen the discount changes to 25%, the difference in price is y. 

7. 5 is 20 % of list price. The net price is x. 

8. Discount, 10% ; net price, 90 ; list price ? 


List Price or 'j 

- = Base. 

Amount of Bill j 


Discount 

= Percentage. 

Net Price 

= Difference. 
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287 . — Wholesale 
or Retail. For Cash 
or on Credit. 

Oral. 








DISCOTOT. 


291. — Problems. 1. A libraiy buys its books 35 % off. An 
invoice of $ 10^000 calls for liow inucli net ? 

2. A bill is made — Terms: cask in 60 days.’^ AVbat discount 
may be expected for cask at time of sale ? (Money at 6 % .) 

3. Wken money is wortk 12 a dealer gives 4 mo. credit. 
Wkat discount for cask may be ex^^eeted ? 

4. Wkick would be more profitable in tke end — to sell for $ 100 

easily or to ckarge $ 103^ ^ credit ? Is tke cask discount 

kere more or less tkan 3 % ? 

5. Cask or net x^rice. $ 760 ; discount^ 40 % of ; list iirice, x, 

6. An invoice of jams is ckarged at 5? 2500 on 6 mo. time; or 
witk time discounts of 1 % a montk. AVkat amount will pay tke 
bill in 30 days ? 

7. One bu 3 ^er gets SO % off; anotker gets 25 % and 5 %. Give 
net cost to eack on a skixDinent of f 2000 gross value. 

8. A merckaiit wko gives 90 days on all bills allows 5 % for 
cask. You infer tkat money is wortk to kirn a; % a year. 

9. A furniture maker allows 15 % from tke list price. Hind tke 
net cost on an order amomiting to f 12;438; including 118 for 
carting; wkick is witkout discoimt. 

10. Tubing listed at tj? 10;000 is billed less 60 % and 2 % for cask, 
klet x)rice = x. 

11. Tke trade discount on certain goods is 70 %. Large buyers 
receive a second discount of 10%; making tke total discount a;%. 

12. List XDricC; 500; net; .jp 425; discount; rr; rate; y %. 

13. List price; Jjp 488.90 ; net; ^ 391.12 ; discount, a;; rate; y. 

14. 1800 ft. of moulding at 20 less 12 % to tke trade and 1 % 
for cask; cost x. 

15. A skijDinent of sugar invoiced at $ 11;000 is subject to a rebate 
or reduction of 5 %. Terms: 15 days. b% off for cask makes 
tke net cost x. 

16. Tke discounts on a 1000 invoice are not 45 %; but are 30 %; 
10 %; and 5 %. Lind tke net xnice. 
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292. — Insurance. 1. If tlie owners of a Imndred sliips agree 

to share the loss if one is wrecked^ who might 
profit by the arrangement ? 

2. A man owns a house worth f 3000. By spending § 30 he 
can be sure that loss by fire will be made good. Many others 
do the same, and from their money his loss is j)aid. Wha.t % Avill 
he save ? 

3. An insurance convpany promises security in case of loss to 
those who have paid a certain per cent or premiurn on the insurance 
of their property. What will it cost to insure goods for 250 at 

u % ? 

4. 100,000 persons pay 25 ^ each to an accident insurance com- 
pany. If it pays $ 15,000 in claims for injuries, and 5? 4000 for 
expenses, the profit is x. Who is the insurer ? Who are insured 9 

5. The agreement to make good a loss on certain conditions is 
printed in a policy made by the underioriter or insurer^ and held 
by the insured. The cost of a § 25,000 policy at f ^ a year is ^ a;. 

6. B}^ paying an annual preinium a person may be assured that 
at his death or at a certain age, his famil}^, or he himself, will 
receive a specified sum. How will this money have been obtained ? 

7. A ship costing f 210,000 is insured for of its value at 2 
If lost, the owners receive x. The underwriters lose y. 

8. 40 pays for five ^mars’ insurance on a brick store which cost 
mp 5000. The insurance valuation is §4000. What is the annual 
rate ? 

9. A wooden tenement house two miles from a fire-engine is 
insured for f %, but only for one year. If the valuation is § 4000, 
the cost for five years is x. The propert}^ insured is called a risk. 
Compare the last two risks. 

10. Insurance provides for sharing loss due to what causes ? 

11. A schoolhouse is insured for 5 years at premium, which 
is § 300. The insurance valuation is of the cost of the house. 
What is the underwriters’ loss, if it burns ? 


I 
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293. — Examples. 1. A stock of goods is wortli $ 12,000. Tlie 
Written. premium for a year is 1%, or 100. Wliat 
is tlie insurance valuation ? If destroyed, 
what will the underwriters pay, and what will the owner lose besides 


the premium ? 

Supjily values for x : - 

A'aluation. Kate %. 

Premium. 

Rate %. 

Premium. 

Insurance. 

2. ^ 20,000 a; 

,^100 

5. 20 

^ 12.50 

X 

3. 3,600 a; 

42 

6. a; 

62.50 

$ 5000 

4. a; ' f 

30 

7- 1- 

X 

4740 


8. T\niy is property usually insured for less than its full value ? 
A ^p7500 house is insured at for $ 62.50. The insurance valu- 
ation is a;. 

9. A man is insured in a mutual company, sharing all gains and 
losses; ® 60 insured his ^?8000 house in full for five years. What 
was the rate ? After five years $ 20 with interest was returned to 
him. This reduced the rate to x. 

10. A ship worth ^30,000 is insured for | of its value at 2^-%. 
The possible loss to the owner, including premium, would be x. 

11. ^p3.7o Avas the premium on -I the Amlue of some furniture at 
1 % a 3^ear. What Avas its insurance valuation ? 

12. One company offers to take a ^12,000 risk at 1-’-% for fiiA^e 
years; another at a year. Which is cheaper, and Avhy ? 

13. f 234.69 is the amount of a policy on some windoAV glass. 
The premium is 2% ; the difference, or $x, equals the Amlue of the 
glass, Avhich is ?/% of the amount of the policy. 

14. ^p2000 is 98% of the amount insured. Premium = 2% of x. 

15. If a stock of goods is Avorth ?p 6930, AAdiat insurance at 1 % 

A\dll include that amount and the premium ? 6930 = 99% of x. 

16. A block is insured for $5000 in each of 15 companies at 
an average rate of 4% for five years. Pind the annual cost of 
insurance, not counting interest. What Avould each company pay if 
the building suffered $ 50,000 damage ? Why is it safer to divide a 
risk among several companies ? 



COMMISSION. 
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294 . — Commission. Oral. — 1. I send goods to a person in town 

Selling tlirougli to be sold. I am tlie lie is my 

Agents. agent. He sells tliem for $ 100^ and I pay 

him for t-lie service. He kee^is a; as 

Iris commission, and sends me tire net jrroceeds, wliicli are §5 100 — 
or ^ y. 

2. Wh^t is 2% commission on a sale of 3000 melons at 50^ 
each ? 

3. My agent; a commission merchant in Hew York; sends me 
95 % of what he collects; and keeps $ 20. He collects $ x. 

4. The gross proceeds, or sum col- 

lected; is ^150. The net proceeds are 
$147; less $15 expense of transporta- 
tion. The commission is or 
of 

5. A consignment of goods to be sold is sent by the consignor to 

the consignee. The sum collected minus the 5% commission is 
$ 285. IVhat are the net proceeds ? lYhat per cent does the con- 
signee return ? 1% = or $ 3. The gross proceeds are $ a;. 

9o 

Written. — 6. Tour carloads of peaches are consigned to a factor, 
or agent; who is to receive 5j^ a basket. The price realized is $ 1; 
but the charges for freight equal three times the commission. The 
ovmer receives wdiat per cent of the gross receipts ? 

7. Het proceeds of a sale of cocoanutS; $ 100 ; charge for storage; 
$5.60; commission; $4.40; gross receipts; $2/; rate; 

8. Tind the commission on a consignment of rubber shoes sold 
at 10% off $300; the consignee retaining 3%. 

9. A shipment of strawberries sells for $ 138.15; from wdiich the 
agent pays out $125 for freight. His 5% commission amounts 
to ■$ X. 

10. Commission = of grosS; or of net receipts ? 

Commission -|- expenses + net x3roceeds = what ? 


Commission for sell- 
ing is a of 

the sum collected. 
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1.- If I employ a correspondent^ or agent^ 
to buy goods for me^ I must pay liim a per- 
centage of tlie amount whicli lie expends 
for me. If I send bim $ 1000 with which 
to buy corn, $ 1000 is my remittance to him. 
If he invests it all, lioiv much more must I remit to him to pay his 
3% commission? 

2. If I had sent his commission when I remitted the amount he 
was to expend, how much must I have sent for each dollar he was 
to expend ? 

3. If I send 100% of the amount he is to expend, do I send him 
enough to pay his commission ? If I send him ^ 1.03, on what sum 
will he receive 3% commission? Why should the remittance be 
103 % of the amount to be expended ? 

4. Should an agent receive a commission on his own pay, or on 
only so much as he expends for his 
employer ? 

5. An agent bu^^s § 2000 worth of 
copxDer, charging 1% commission, or 

X. What must his employers re- 
mit to pa}^ both bills ? For every dollar he spends they must remit 
exactly 

6. Eeinitted ^ 102.50 to buy umbrellas ; commission 2i%. How 
much of 111 }^ remittance ivill buy f 1 worth of umbrellas and also 
pay the agent ? The agent can buy §5 x worth. 

7. An agent charges lf% for buying chair stock. If he is to 
spend §>1000, how much must I remit ? 

8. Eemittance, ® 400 ; goods iDurchased b}^ agent, 337.50. He 
pays 5? 25 for storing and forwarding them. The gross amount ex- 
pended is X. On what sum should he receive his 10 % commission ? 

9. Eemittance §5 9,45, less 5% commission = amount of purchase. 

Ex]plain : f 9.45 -f- f 1.05 = x. 


Commission for buying is 
a p)ercentage of the amount 
expended. 


295. — Commission. 
Buying through 
Agents. 

Oral. 
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296. — Commission for 1. At 5% commission, liow many 
Buying. dollars’ worth can be bought for § 126, 

Wrium exercise. enough to pay for the service ? 

2. The principal in a transaction 
remits ^ 2050 for a purchase of apples^ less 2^% commission, 
•i? 2050 is a; % of the amount to be invested. 1% of it =y, 100% 
of it = or ‘ 

3. The agent above mentioned spends only 5? 1500. How mnch 
of the remittance must he retain ? 

4. 1^% or ti? 20 is a charge for buying hides. Find the base and 
the entire remittance. 

5. When the commission is If the amount expended is what 

fraction of the remittance due ? ~~ ^ ^ 

lOlf X 4 


In Selling : 

Amount collected or 1 ^ 

. r = Base. 

Gross receipts., J 

Commission = Percentage. 

‘Net r Commission 

Proceeds = Base — ] + 

I Expenses. 


In Buying : 

Gross amount 1 _ 
exj^ended j 

Commission = Percentage. 

r Base 

Bemittance =1 + 

I Commission. 


297. — Examples. 1. ^ 927 is the amount sent to purchase 

granite and pay the agent 3%. By what 
Written. must you divide $ 927 to find 1% of the 

base ? What is the agent’s commission ? 

2. Eemitted $ x for the purchase of glassware. The commission 
was s? 42, or 3^% of f ?/. 

3. Sent my agent f 1200 for purchasing wheat. Flis commission 
is 3% of the purchase^ or x. 

4. Forwarded ^ 287.50, and received in return goods worth $ 250. 
The commission at 1% would have been f x. Actual rate^ y%. 

5. A person bought from my agent s? 347 worth of straw. When 
a 2% commission and §47 expenses have been deducted^ I receive $x. 
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COMMISSION. 


Siqoply values for x and y (dealings witli selling agents) : — 


Gross Proceeds, 

Kxpeuses. 

Kate of Cominissiou. 

Commissiou. 

Net Proceeds. 

6. $437 

0 

2 % 

X 

y 

7. a; 

$ 47.50 

1 % 

$ 27.60 

y 

8. $250 

X 

y 

$ 2b 

^?200 

9. a;. 

0 

2 % 

• y 

?p980 

10. $1200 

> $ 100 

X 

$18 

y 

11. $1680 

X 

4 % 

y 

$60 

12. . a; 

0 

y 

$ 13.52 

$ 437.18 


298 . — Examples. 1. $ 430 is received from a sale of linen. 

After retaining Vr % commission and paying 
$ 2.50 for advertising the sale, what is the 
balance to be remitted ? 

2. What value of goods can be bought on 5 % commission from 
a remittance of $ 577.50, allowing $ 24.50 for advance charges of 
forwarding the purchase ? 

3. A correspondent retains 4-^- % receipts of a certain 

sale, and after paying $ 4.37 for carting, etc., remits $ 200. The 
gross receipts include $ a; + $ y + $ 

4. A dealer sends to his agent $ 20,500, including a commission 
of 2% on what the agent will spend, which is $100 for insurance 
and sundries, and the balance $ a; for wool. 

Supply values for x and y (dealings with purchasing agents) : — 



Pvemittance. 

Am’t of Purchase + Freiijht, 
Storage, etc. 

liate of Commission. 

Commission. 

5. 

$ 595.80 

X 

y 

$ 6.60 

6. 

$ 179.76 

$ 148.30 + $ 27.94 

X 

y 

7. 

X 

$ 755 

y 

$ 22.66 

8. 

X 

y 

5 % 

$ 9.90 

9. 

$ 1293.75 

X 

31 % 

y 

10. 

X 

$ 684.10 + ^ 88 

2i% 

y 
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299. — Problems; 1. On a bill for hardware amounting to 
Discount, Insurance, ?? 480, I received four successive discounts 
Commission. of 10 % each. What is the amount to be 
paid ? 

2. My residence is insured for its value in the Provident 
Insurance Co. at l %. The premium is $ 40. What is the value of 
my property ? 

3. My agent in Mobile bought 40,000 lb. of cotton at 9-|- Plis 
commission is f % and his expenses are .15 143.75. What shall I 
remit him ? 

4. A real estate broker sells a farm for 15 8000 at a 5 % com- 
mission. What are the net proceeds of the sale, and what is his 
commission ? 

5. I can buy 1000 bbl. of oil at 15 1-12L with 3 % off in 30 days, 
or 5 % for cash. What shall I save by accepting the better offer, 
money being worth 6 % ? 

6. The estimated loss of property at a large fire was ^ 276,000. 
The insurance received was 15 180,000. How much must be taken 
in new risks at an average of 2 % to cover this loss to the under- 
writers together Avith 15 5000 expenses ? 

7. I receiA^e from my agent in London a draft for 15 3860, the 
net proceeds of a sale of flour at .3-^- % commission. What Avere 
the gross proceeds ? 

8. A drummer earns 15 2500 annually. 15 1000 is a guaranteed 
salary ; the remainder is his commission of 5 % . What are his 
annual sales ? 

9. A broker negotiates a loan of 15 6500 on a real estate mort- 
gage. His commission of 2 ^ and the expenses of examining title, 
etc., are 15 72.37. What does the mortgager receive ? 

10. Bought 1000 gross of screAVS at 27 cents, Avith a discount 
of 15, 10, and 5. I sold the lot at cost plus 30 % . What Avas my 
gain ? 


INTEREST. 


' 300. — Promissory May 17, 1895, Edward Eicli lends to Tliomas 

Notes. Poor ^5 180 to be repaid when the lender asks 
it, together with interest at 5% ; as evidence 
of the loan and security for its pa^nnent the lender receives from the 
borrower ^ irromissorij note like the following: 


^"{p/SO 1896. 

cL^eAyha.'i^cL, after date, J promise to pay to the 

order of ^cUu-ci'id RiJv 

ih^e fhoncLv&cL <§icjkt/ij; Dollars 

luith interest, at per cent. 

Value received. 

ff'/to-maoy Raav. 


1. Who IS the maker of this note ; i.e. the proinissor ? 

2. Who is the payee, or the one to whom promise of payment is 
made ? 

3 . What is the face of the note, or the sum named in it ? 4 . When 

is the note payable ? 

5 . In what way does the maker acknowledge the receipt of the 
note, or its equivalent ? 

6. Why is such a note as this called a demand note ? 

7 . Why is it called an interest-hearing note? 

Promissory notes are a kind of property, and may be bought and 
sold like other property. 

8. Show that on May 17, 1896, the above note is worth ^ 189 to 
the owner or holder. What will the owner gain or lose by selling it 
for ^ 200, 2 years from date ? 
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9. Whenever the x^^jee of a note 
transfers it to the ownershix) of another 
XDerson he first indorses it ; that is, he 
X^laces his signature on the back of it. 
What is an indorser ? An indorsement 9 

10. The x)ayee of a note may indorse 
it in blank as in A, or he may make a 
special indorsement, as in B. 

A blank indorsement makes the note 
X)ayable to the holder. A special indorse- 
ment makes it payable to the person 
named by the indorser as x^ayee. Cox^y 
and indorse the note of Thomas Poor. 

Every indorser of a note is responsible 
for its unless the words ^'loith- 

out recourse^^ precede his signature. 

11. The holder of the note on the 
XDreceding x^^go demands pa^nnent of 
Mr. Poor Aug. 27, 1897. What is the 
amount then due ? 

12. If the words ^^one year,^^ ^Mour months,^^ “sixty days,^^ etc., 
were substituted for “on demand,^^ when would the note be pa^mble ? 

XoTE. — In some states three extra days after the expiration of the time named in tlie note are 
allowed the maker for its payment. They are called dat/s of grace. Interest is exacted, how- 
ever, for the days of grace. [See § 310.] 

13. If the note were a four months’ note, at what date would it 
be x^iy^^l® without grace? With grace? When, if it were a 2 
months’ note ? A 6 months’ ? 

NTotes mature^ or are legally x^^y^ble, on the day when the time 
named in them exxDires, or on the third day thereafter, when grace is 
allowed. 

All notes that contain the words “with interest” draw interest 
from date unless otherwise sx^ecified. All other notes draw interest 
from maturity. When no rate of interest is specified, the legal rate 
is understood. [See Ax)x^endix, x^. 15.] 
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INTEREvST. 


301. — Promissory Notes. Malce mterest-bearing notes ansimr- 
Written Exercises. folloiuing conditions, ctnd 

comimte the amount due at settlement. 
In finding the day of maturity, allow three days of grace. 



Date 


Face. 

Time to run. 

Payee. 

Pate. 

Settled. 

1. 

3/17, 

’95 

§p240 

On demand 

A. P. Pice 

6 

9/14, ’96 

2. 

8/12, 

’96 

??800 

One year 

E. E. Eoss 

7 

12/18, ’99 

3. 

4/21, 

’96 

,«?725 

Dour months 

Wm. Ward 

5 

Maturity 

4. 

6/15, 

’93 

§1800- 

Six months 

Thos. True 

4 

9/21, ’96 

5. 

1/19, 

’95 

§610 

Two years 

A. M. Bates 

8 

12/25, ’97 

6. 

2/24, 

’96 

§280 

On demand 

P. E. HjQ 

4-1- 

7/16, ’98 

7. 

Vi> 

’97 

§ 75 

Sixty days 

E. B. Hale 

12 

Maturity 


8. Write a note -without signature^ making yourself payee^ and 
transfer the note, properly indorsed, to your teacher. 

9. A note matures Aug. 16, 1897. Its face is $ 1200, and it has 
been running at 4% since May 12, 1894. What is paid at settlement ? 

10. Draw up a note in which Thos. Talbot hires $ 1700 of Samuel 
Strong, at 4%, agreeing to make payment on demand. Demand for 
payment is made May 14, 1895, the note being made March 12, 1893. 
IWiat amount pays the debt ? 


302. — Partial Payments 1. I pay ^ 80 on a note whose face is 
of Notes. $ 150. IWiat part do I pay ? 

2. I pay 30% of a note of f 1500. 
lYhat is the partial payment ? 

3. A note of $ 300 draws 10 % interest. What amount would 
discharge the note at the end of the first year ? Suppose that 
instead of the note being paid in full at that time a x^artial payment 
of .*5 100 were made, what would then be due ? 

4. Would the f 100 pay all the interest due ? How much of the 
face or principal would it also pay ? 
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5. How mucli of tlie original f 300 does tlie malcer of the note 
continue to keep ? On Avhat sum, therefore, should he pay interest ? 

6. If the remaining f 230 should be used another year, the interest 
on it at i0% would be $ a;, and the amount due would be 230 + ^ 
or 

7. If another partial payment of $ 100 should then be made, a 

remainder of ?? y — • 100, or 5? Avould still be left at interest in the 

hands of the maker of the note. 

8. Give the values of rr, y, and z in the solution of the following 
problem : 

On my note, payable to you for ^ 300, I make a partial x:)ayment 
of 100 at the end of each year for three years. What is then 
due you, 10% interest being charged ? 


Solution. 

I. Of your money I have for use $ 300 

Por a year’s use of it at 10 % I owe x 

At the end of the year I owe you $ 330 

I make a partial payment to you of 100 

II. This leaves a balance for me to use of ... $ 230 

Por a year’s use of this sum I owe you 23 

At the end of the second year I owe you .... $ y 

I make a second partial payment of 100 

III. I now have of your money only S z 

Por a year’s use of this sum I owe you 15.30 

I owe you at the end of the third year $ 108.30 

If I pay you a third 100 

IV. I shall still owe you 8 68.30 


9. I borrow 5? 500, giving my note at 6%. At the end of each 
year, for two years, I pay 100. How much remains due ? 

10. A note for ^ 800 draws 5 % interest and is dated May 1, 1894. 

May 1, 1895, 200 is paid ; May 1, 1896, q? 100 is paid. What is 

due May 1, 1897 ? 

11. Two partial payments of ® 400 each are made on a ^ 1000-note, 
dated Aug. 20, 1895. The rate of interest is 5%. The first pay- 
ment is made Aug. 20, 1897, and the second, Aug. 20, 1899. What 
amount remains due ? 


303 . — Partial Pay- 
ments of Promissory 
•Notes. To find 
Amomit Due. 


INTEREST, 

Wlieii partial payments of a note are inacle^ 
the owner records the amount and date of 
each on the back of the note. 

To find the amount due on the following 
note Dec. 31, 1901 : 


/ 720 — / 7; /8<7 6. 

cL£A')um^cL after date J promise to pay to 

the order of ffoA^v^oAxi If 

fhuncL'b&cL Dollars 

loith interest at per cent. 


'Value received. 

Indorsements on Back of Hote. 

/^&(2^&0u-&cl 0^'b the 'li^ithiA'i note: 

Me. 26, /866, 200 

^ejul. /f, 1866 ; tfd 

Me. Sf, /700, 7-00 

Settled, .bee. SI, I^OI. 


Ttho'yyvue 67. i7(yi[>^ett. 


The Supreme Court of the 
United States has decreed 
that, — 

Partial payments of notes 
must first he used to cancel 
the interest clue. Any hal- 
ance remaining may he used 
to lessen the principcd. 


1. Who puts these indorsements on the note ? 2. Will any other 

receipt be requested for the 5^200 paid Dec. 26, 1896, and if so, 
by whom ? 3. What needs to be done before the note can be trans- 

ferred to a third person ? 
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$720 

0.0S2 


$59.01 

720. 


Solution. 

From date of note to 1st payment. 

8/14, ’95 to 8/14, ’96 = 1 yr $0.06 

8/14, ’96 to 12/14, ’96 = 4 mo. .... 0.02 

12/14, ’96 to 12/26, ’96 = 12 d 0.002 

Int. of$l $0,082 

Interest due when 1st payment is made 

Pace of note, or 1st principal 

Amount due at time of 1st payment $ 779.04 

1st payment, which cancels intere.st due, and more . . . 200. 

Remainder which continues to draw Int.; 2d Prin. $579.04 

From 1st payment to 2d 'payment. 0.163-^- 

12/26, ’96 to 12/26, ’98 = 2 yr. .... $0.12 9650 

12/26, ’98 to 8/26, ’99 = 8 mo 0.04 1 73712 

8/26, ’99 to 9/14, ’99 = 19 d 0.0033 34 7424 

$0.163-J-X 57 904 

Interest due at time of 2d payment $ 94 48002 

2cl principal 5Y9 04 

Amount due at time of 2d payment ^ 0Y3 52 

2d payment cancels interest and part of principal .... 3^75^ 

Remainder which still draws Interest; 3d Prin. $ 498.52 

From 2d payment to 3d payment. q oyy -"' 

9/14, 1899 to 9/14, 1900 = 1 yr. . . . $0.06 67240260" 

9/14,1900 to 12/14, 1900 = 3 mo. . . . 0.015 “^11543 

12/14, 1900 to 12/31, 1900 = 17 d. . . . 0.002^- , 3 43904 

§0.077.j 34 8964 

Interest due at time of 3d payment .......... 3 38.80147 

3d principal . . • 498.52 

Amount due at time of 3d payment $537.32 

3d x^ayment cancels interest and x)art of x^rincixial .... 4qq 
Remainder which still draws Interest; 4th Prin. $ 137.32 

From 3d payment to settlement. 0.06 

12/31, 1900 to 12/31, 1901 = 1 yr. . . $0.06 Int. $” 8.2392 

4th xnincipal 137.32 

Amount due at settlement $145.55 


4. I^o^Y mncli interest was cancelled by tlie first payment ? How 
miicli of tbe xndncixDal ? 5 . How inucli of the third x^s^y^iient was 

ax^xilied to lessen the sum on which Powell was i)hying interest ? 
6. What interest is due Sept. 14, 1899 ? At settlement ? 
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304 . — Partial Pay- Commonly the partial payment of a note 
ments too Small to will not only cancel all the interest due; hut 
cancel Interest will also pay a portion of the principal; and 
Due. thus reduce the sum at interest. It some- 

times happens; however; that the payment 
is too small even to cancel the accrued interest. In such cases 
interest must not be used to increase the principal; which must 
never represent more than the money actually and previously due 
to the creditor; and in use by the debtor. 

To find what is due at settlement on a note of s? 600 dated Aug. 
15; 1893; drawing 6%; and indorsed as follows : 

Dec. 15; 1894; ^ 25. 

Sept. 15; 1896; $ 200. 

Settled Aug. 15; 1898. 


Solution. 

From date to 1st payment. 

8/15, ’03 to 8/15, ’91 = 1 yr. $0.06 

8/15, ’91 to 12/15, ’91 = 4 mo. 0.02 $600 

$0.08 0.08 . 

The payment of $25 will not pay the accrued interest, $18.00. Hence we 
compute the interest — 

From date to 2d payment. 

8/15, ’93 to 8/15, ’96, 3 yr $0.18 

8/15, ’96 to 9/15, ’96, 1 mo 0,005 , ^^.^$0,185 

Interest of $ 1 0.185^.--'''^^ 600. 

Interest due at 2d payment $ 111.0 

Pace of note on interest 600 . 

Amount due at 2d payment $ 711 

Sum of 1st and 2d payments ($25 + $200) . . . 225 

New Principal on Interest . . $486 

From 2d payment to settlement 0.115 

9/15, ’96 to 9/15, ’97, 1 yr $0.06 /243d 

9/15, ’97 to 8/15, ’98, 11 mo 0.055 4 86 

0.115/ 48 6 

Interest due at settlement . . • $55,890 

Principal due at settlement I 486. 

Amount due at settlement .... $ 541.89 
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1. Why do we not add the first interest, f 48, to the principal, sub- 
tract the payment, f 25, and compute the interest on the remainder, 
f 623, as in the example on page 185 ? 2. Will the two payments 

together cancel the interest due ? Plow much of the principal be- 
sides ? 3. Plow must we proceed when a payment will not cancel 

the interest due ? 

4. Show why the debtor might object to the arrangement pro- 


posed below : 

I loan Mr. James fjp 600 

A year’s interest at 5% is 30 

Pie then owes me $ 630 

He pays me 20 

I ask him to pay me interest on .... f 610 


5. What will settle a 5% note for ® 1000 Aug. 1, 1898, on Avhich 

50 was paid 2 years after date, and $ 500 4 years after date ? The 

date was Aug. 1, 1890. 

6. What was due May 1, 1899, on a note for $ 3000, on which ’ 
^ 100 was paid at the end of each year for 3 years ? The rate was 
4%, and the note was given May 1, 1895. 

7. Gyrus Drew gave Frank Watson his note for »‘S800 at 3% 
interest, Aug. 17, 1892. Dec. 23, 1894, he paid . $ 300, and May 29, 
1896, he paid $ 40. What was due six years from date ? 

305. — Promissory 1. A note of f 300 drawing 6% interest 
Notes ; Partial and dated May 15, 1892, has a single indorse- 
Payments. ment of ^200 paid Aug. 15, 1894. What 

rjr V/. • amount will settle the note June 21, 1896? 

WriUen exercise. ’ 

2. Oct. 19, 1894, Silas Deane pays $ 275 
on a $ 1000 note which he gave Charles Dole May 19, 1892. The 
note draws 4% interest and is settled Feb. 19, 1896. What is the 
amount due ? 

3. A demand note for ,ip4000, drawing 3% interest, has a 5? 1000- 
payment made uj)on it at the end of the first and of the second 
year. What will settle it at the end of the third 3mar ? 
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PERCENTAGE. 


4. The face of a 5% note is f 1200. It is dated Jan. 1^ 1894. 
It has the folloAving indorsements : 

May 13, 1895, ^ 400. 

Aug. 25, 1897, 300. 

What is dne at settlement, Ang. 25, 1899 ? 

5. John Haley pays §400 July 20, 1896, on a note for §625, 
dated Oct. 20, 1895. Dec. 36, 1896, he pays § 120. What is due 
on the note four years from date, the rate of interest being 9% ? 

6. Horace Swan buys a 160-acre farm in Idaho for § 17 an acre. 
He gives a 4% note for -I the cost and § 680 cash. At the end 
of 2 years he pa^^s one half the face of the note, and at the end of 
3 years he pays one half the remainder. How much is still due 
six years from the date of purchase ? 

306 . — Customs or The expenses of the national government 
Duties. are paid from — 

I. The Internal Eevenue, chiefly taxes of a 
fixed sum on the right to make or sell spirituous liquors, tobacco, etc. 

II. Customs or Duties, which are taxes on goods imported froin 
foreign countries. 

1. What need of money has the government ? Mention several 
articles commonly imported. 

The Free List includes all classes of goods that are exempt from 
duty. The Taiiff is the list of dutiable goods with the rate assessed 
on each kind. 

Ad valorem duties are a percentage on the cost of the goods where 
they were bought, as shown by the Invoice. Specific duties are fixed 
according to number, quantity, weight, etc., — not according to 
value. 

2 . Tind the duty at 15% on 200 T. of coke invoiced at §1.50 a 
ton. Is the duty sjDecific or ad valorem ? 

Note. — Invoices are made out in the money of tlie country wliere the goods were bought. 
When changed to United States monc}'-, the duty is computed on the nearest dollar, 00 cents 
counting as $ 1. 
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Imported goods must be brouglit to a Port of Entry, a place wliere 
tlie goveriimeiit lias established a Custom-house with officers for the 
collecting of duties. 

3. What is meant by smuggling ? 

4. A gross of leather pocket-books invoiced at $ 12.50 a dozen 
pays 30% ad valorem, or fa;. 

Tai'e, Leakage, and Breakage are allowances for boxes, bags, etc., 
used in packing, and for liquids lost from barrels or bottles, etc. 

5. A dealer withdraws from the custom-house 4 T. (2240 lb.) of 

rice; 8% is tare. On what weight must he pay duty? AVhat will 
it amount to at IT ^ a pound ? 6. Is this a specific or an ad valorem 

duty, and vdiy ? 

7. Define gross loeight and net loeiglit 

8. An importation of velvet invoiced at 5181.35 francs weighs 
400 lb., 10% tare. Which would be more, a duty of f 1.50 a pound, 
or 50% ad valorem ? 

9. 20 bbl. vinegar of 42 gal. each pay a specific dut}^ of a 
gal., leakage 30 gal. Find the whole duty and the per cent of 
leakage. 

10. Tire duty on cut nails is 22i% ad valorem, f 183.75, the cost 
including duty on a certain importation, is what per cent of the 
amount of the invoice ? They were invoiced at $ x. 

11. In 1888 the duty on brussels carpets was 30 ^ a sq. yd., and 
30 % ad valorem. Find the total cost of 200 running yards invoiced 
at 6s. a yard, I yd. wide. 

12. The gross cost of a lot of calf-skins is f 740, including f 20 
freight and f 120 duty. Find the ad valorem rate. 

13. Gross cost f 1315, freight f 50, duty f 165, rate x. 

14. If the cost of gloves is doubled by importing, what will be the 
profit on a pair invoiced at 60 fr. a dozen, and sold for f 2.25 ? 

307. — Taxes. The expenses of states, counties, cities, and 

towns are met by levying taxes annually on 
adult male. citizens, and on all owners of property. 
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PERCENTAGE. 


Oral. — 1. Why are some x^ersons taxed more than others ? 

2. Mention several ways in whicli taxes collected in your city or 
town are exx)ended. 3. What need have count}' and state to raise 
money by taxes ? 4. Pind the amount of x^oll taxes in your city 

or tovTi. 

Proxoert}^ is divided into two classes for taxation: Real Estate, 
regarded as immovable^ as land and buildings^ including mines, 
quarries^ forests^ railroads^ etc. ; and Personal Estate, which is usually 
movable. 

5. Give examples' of valuable personal property. 6. How large 
a tax on x^roperty is assessed in your city or town ? 

Suppose a town recxuires a certain sum of money for the expenses 
of a coming year. Officers^ called Assessors, first estimate the value 
of the xn’operty to be taxed, and then assess each owner in x^roportion 
to what he has. 

7. If the amount to be raised is §20,000, and the poll tax 
amounts § 1600, how large a xR’oxoerty tax must be assessed ? 

Written. — 8. Assessors find the value of real estate in their city 
to be § 15,000,000, and of personal estate § 5,000,000. They assess 
a tax for state, county, and city. If the rate is § 15 tax on § 1000 
valuation, the total to be collected will be x. 

9. The rate is 12^ on 1000. What will be assessed on S 4,000,000 
valuation ? A man who x^W^ ^ is assessed on how much ? 

10. A man's tax, including §2 poll, is §122. The rate is 14% 
or X on § 1000, y on § 1. His property is valued at how much ? 

11. 900 is what per cent of 60,000 ? If § 12 is the tax on §1000, 
what is the tax on § 1 ? what the rate x^er cent ? 

12. Tind the rate when the tax on § 120,000 is § 1770. On § 100 
the tax would be x. 

13. If l-nr% — thousand, how much can be raised on a valu- 
ation of § 15,492,500 ? 

14. Valuation, § 40,000,000 ; property tax, § 640,000 ; rate, a;. 

15. Property taxes in a certain town are § 25,100 ; an estate of 
§ 15,000 pays § 195. Pind the rate and the total valuation. 
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16. A person is assessed in one town on § 3500 real pro^jerty^ 
where the rate is 1:^ % ; in another on $ 8500, rate 14.50 per ^ 1000 ; 
in a third on tl? 5000 x)ersonal estate, @ l-J- on a dollar ; besides a 
$ 2 poll tax. What does he pay in all ? 

17. Valuation, ^ 11,000,000 ; property tax required, $ 121,000. 
Each dollar iiinst pay a tax of x. If the cost of collecting the tax 
is 1%, and the poll tax §>1100, what are the net proceeds ? 

308. — Compound 1. Jan. 1, 1895, Mr. D. borrows §500 of 
Interest. Mr. C., agreeing to pay 6% interest at the 

end of every year. How much interest is due 
at the end of the first year ? 

2. Wdio is entitled, under the agreement, to the use of this § 30 
interest for the second year, the debtor or the creditor ? 3. If the 

debtor uses the overdue interest during the second year, instead of 
paying it to Mr. C., is it just that he should pay for its use ? 4. On 
how much, then, should the debtor pay interest for the second year, 
including both principal and overdue interest ? 

Interest reckoned on both the principad and the overdue interest 
added to the principal as often as due is Compomid Interest. 

Note. — When interest is added to the principal, or “compounded,” it is done yearly, unless 
otherwise stated, as halfwearly, quarterly, or oftener. 

5. What is due on a debt of § 600, which has been standing 2 yr. 
6 mo. 18 d., interest at 6% compounded annually? Explain the 
following process. 


Principal used for 1st year $ 600- 

In teres t due at end of 1st year 36. 

Principal used for 2d year 8 636. 

Interest due at end of 2d year 38.16 

Principal used for 6 mo. 18 d S 671.16 

Interest due at end of 6 mo, 18 d 22.2-5 

Amount due at settlement -8 696.41 

Pirst principal 600. 

Compound interest 8 96.41 

Simple interest would have been , . . 91.80 

Interest on all overdue interest .... S 4.61 
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6. Find the compound interest of 500 for 3 yr.^ at 5%. 

7. What is the compound interest^ at 4%^ of .‘52000 for 2 yr. 
6 mo. ? 

8. Interest compounds semiannually on Ij? dOO^ at 8 % a year^ f or 
1 yr. 6 mo. What is the amount due ? 

9. Interest compounds quarterly for 9 mo., at the annual rate of 
4%. What is due, the principal being ^ 1000 ? 

Note. — ConipouiKl interest is generalh'- computed b}' means of tables. [See p. 14 of Appeiuli.x.] 

The collection of compound interest on notes and debts cannot be enforced, even though agreed 
uj)on. 

10. Principal, $480; time, 1 yr. 3 mo. 15 d. ; annual rate, 6% 
payable half-yearly. 

309. — Savings- 1. AYhat advantage does a thrifty person 

Banks Deposits, receive from depositing his savings in a bank ? 

2. AA^hat use do savings-banks make of the 
money received from deposits ? 3. How is their profit made ? 

4. In 1894 there were in this country 1006 savings-banks, with 
4,739,194 depositors, and deposits amounting to $ 1,739,006,705. 
AAQiat was the average to a depositor ? 

Note. — Savings-banks allow compound interest on nil deposits remaining for a full interest 
term. The}' generally compound the interest or declare dividends semiannually. 

Find ivhat may he luithdraion from the Franklin Savings-bank by 
depositors under the following conditions : — ■ 

5. James Swan; $400; 4%; 1 yr. 6 mo.; semiannual dividend. 

6. Edw. AA^ise; 250 ; 4% ; 2 yr. ; semiannual dividend. 

7. Sandl Hand; 800; 2%;9mo. ; quarterly dividend. 

8. John True; 325;4%;7yr. ; semiannual dividend. 

[Use table in Appendix for E.xerci.se S.] 

310. — Promissory 1. At the present time, August, 1895, in 

Notes: the Day of all but ten states and territories the law 

Maturity. allows the maker of a note three days of grace 

for its payment in addition to the time named 
in the note. Why is this ? [Aj^pendix, p. 17.] 

Note. — The ten states that allow no grace are Vermont, Connecticut, New York, New Jersey, 
Illinois, Wisconsin, Idaho, Oregon, Utah, and California. 
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2. A note matures^ or is legally cluej on the clay when the time 
named in it expires ; or, on the third day thereafter when grace is 
allowed. What if the three daj^s expire on a Sunday ? [Appendix, 

p. 17.] 

3. When a note is payable months after date,’^ calendar 

months are understood, and the note matures (without grace) on the 
corresponding day of the month, or on the last day of the month 
when there is no corresponding day. Show that a 2-months note, 
dated either Dec. 28, 29, 30, or 31, will mature without grace Deb. 
28 in a common year, or Feb. 29 in a leap year; and that if grace is 
allowed, it matures March 3. 

4. When a note is payable clays after date,^^ the exact 

number of days mentioned must be used in finding the day of 
maturity, plus three days if grace is allowed. Show that a 60-days 
note dated Feb. 15, 1895, matures Apr. 16/19. 

Find the date loheii notes mature, if — 



Payable 

in 

Running 

Dated 

Payable 

in 

Running 

Dated 

5. 

Mass. 

2 mo. 

Dec. 31 

11 . Yt. 

6 mo. 

Aug. 31 

6. 

F. Y. 

60 cl. 

July 10 

12. Cal. 

60 d. 

Feb. 17 

7. 

Yir. 

3 mo. 

Feb. 28 

13. 111. 

90 d. 

Aug. 17 

8 . 

Penn. 

90 cl. 

Ifov. 30 

M. jS^. J. 

30 d. 

June 7 

9. 

Wis. 

4 mo. 

July 31 

15. Minn. 

4 mo. 

Oct. 31 

10. 

F. H. 

30 d. 

Jan. 20 

16. Conn. 

2 mo. 

Feb. 29 


311 . — Bank Dis- 
count : an Allowance 
to a Bank for tlie Pre- 
payment of a Note. 


[Feview pages 180, 181.] 

1. What responsibility does the indorser of 
a note assume ? 


2. What risk does a bank take in. buying 
notes made by reliable persons and properly indorsed by the payees ?• 

3. ShoA7 that banks cannot afford to pay their face value for such 
notes. 
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$600 Rae^fh&Qte^v, Jr, y,., (Z^va^. 12, 1S96. 

S'^v-o- '))La')'it/io^ after date, J promise to pay to the 
order of 7l'iav<^ci^'v 


cZ'Cv-e ff'a'}^cbrexi Dollars 

at the ^eeancL od'citianat Ba/}vkj. 

Value received. 

1 

4. Who must indorse this note before it passes into the ownership 
of a third person ? 5. Who is to pay the note ? Where ? 6. In 

what case may Mr. Morgan be called upon to pay it ? 

7. 'When does it mature ? 8. Is grace allowed ? 9. What is its 

value at maturity ? 10. Why is it not worth ^500 at date ? 

11. Aug. 12 the holder of this note offers it for sale to the Second 
national Bank. The bank officers are satisfied that either Mr. Shaw 
or Mr. Morgan will pay the note at maturity. The current rate 
of interest is 6%. According to the custom of banks they compute 
the interest at this rate on the face of the note for 2 months^ the 
time for which the bank will lose the use of its money. They find 
this interest to be ti? x. The}^ deduct it from the face of the note 
and pay the seller the remainder^ $ 495. What occurs in connection 
with this note on October 12th ? 

The allowance or discount made to the bank by the holder of the 
note for its pa^unent before maturity is the Bank Discount. 

The sum received for the note from the bank is the proceeds or 
avails of the note. 

12. When does the bank get back its 5? 495 ? When does it receive 
the 5 paid for the use of its money ? If it had lent 495 for 

2 months at 6% interest^ hoAV much would it have received? The 
charge of *1? 5 was 1 % of though the money it lost the use of 
was y. 
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Slioiild Mr. Shaw fail to j)ay the note before the closing of the 
bank on the clay of maturity^ immediate notice is given to the indorser 
by a notary public^ and he is held for x^ayment. 

13. I sell a 4-nio. note for f 600 x)ayable without gracC;, to tlie 
Marine Bank. Money is worth 0 %. What discount froin the face 
do I make to the bank ? What are the x)i‘oceeds of the note ? 

14. A note for f 1200 is bought by a bank. The money will be 
repaid in 90 days, with grace. The rate of discount is 4%. What 
does the bank x^ay for the note ? How much interest will it receive 
for the use of its money ? When will it receive this interest ? 

15. What is interest ? When I sell a note to a bank, is the allow- 
ance that I make reckoned on the money that I get to use, or on ]nore 
or less ? How does the bank discount differ from interest ? In bank 
discount is the cost of the accommodation x^aid in advance, or is it 
X^aid when the money used is x^aid ? Who x^ays the bank discount ? 


312. — Bank Discount: Most of the notes discounted at l)anks, or 

Notes discounted by brokers or others, are given for short 

at Date. times, 30, 60, 90 days, or 2, 3, 4, or 6 months. 

Not;:. — Compute bank discount as if it were interest on the face of a note for tiio time the 
bank’s mone.vis used ; and take the sliortest method. Allow three days of g-race if such is the 
lawful custom in your state. Answers are given both with grace and without it. 

1. What Avill a bank x^ay me for a note of 5? 800 x>ayable in 3 
mo., the rate being 4^% ? 

2. How much of its money will a bank x^ermit me to use in 
return for a note of ^ 720 ? Money is worth 5%, and the note runs 
60 days. 

3. What allowance shall Mr. Strong make to the Exchange 
Bank for its x^i’cpayment of a 4-mo. note for f 875 at a discount rate 
of3%? 

4. A f 600 note dated July 5 is to be x^aid Sex^t. 5. Eequired 
the x^roceeds if discounted at 5%. 

The tertii of discount is the time for which the bankls money is 
used. It extends from the day of discount to the day of maturity. 


I 
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Find the bank discount and the proceeds of notes made under these 


conditions^ and discounted at date : 



Face. 

Time 
to run. 

Fvate of 
Discount. 

5. 

.'ii!525 

30 cl. 

3% 

6. 

917 

3 mo. 

41% 

7. 

324 

6 mo. 

8% 

8. 

800 

90 cl. 


9. 

960 

60 cl. 

4% 

10. 

721 

75 cl. 

3i% 



Face. 

Time 
to run. 

Fate of 
Discount. 

11. 

.1?842 

4 mo. 

2% 

12. 

872.50 

1 mo. 

2% 

13. 

91.82 

2T mo. 

2i% 

14. 

6000 

4 mo. 

44% 

15. 

4297 

90 da. 

5% 

16. 

845 

6 mo. 

7% 


313. — Bank Discount : When a note is discounted at date, the time 
to Find the Term named in the note (with grace or without; as 
Discount. the case may be) is the term of discount; 

showing how long the discounter’s money 
is used. A note; however; may be sold or discounted at any time 
between date and maturity. 

XoTE. — The method of reckoning the time from the day of discount to the day of maturity is 
not uniform among banks. 

The two more common methods are the following : — 

I. When the time is less than two months, the exact 
number of days is counted; but when it is more than two 
months, the time is reckoned in months and days as on 
p. 1G5. 

I I. The exact number of days is taken in all cases. 

In general, the latter method is used, wlien notes are 

large, being to the advantage of the bank. 

Thus, a 4-mo. note dated June 30 matures in Massachusetts Xov. 2. If discounted July 10, 
interest may be computed either for 115 days or for 3 mo. 23 da., the difference being .$3% in favor 
of the bank on a .$ 10,000 note. 

The student should conform to the custom of his own vicinity. Answers to examples are given 
for both methods. 


The term of discount 
extends from the day of 
discount to the day of 
maturity. 


Find date of maturity and term of discount by each method. 



Date of Note. 

Time 
to run. 

Day of 
Discount. 

1. 

j\lay 8 

60 d. 

June 10 

2. 

Hov. 17 

90 d. 

Dec. 14 

3. 

Aug. 5 

2 mo. 

Aug. 29 

4. 

Mar. 17' 

3 mo. 

May 1 



Date of Note. 

Time 
to run. 

Day of 
Discount. 

5. 

Axnil 4 

4 mo. 

June 8 

6. 

Jan. 25 

30 d. 

Jan. 29 

7. 

Sept. 19 

4 mo. 

Hoy. 10 

8. 

Deb. 10 

90 d. 

Mar. 6 
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314 . — Baaik Dis- 1. I get a 3-iiio. note discounted 27 days 
count: Notes dis- after date. Wliat is the term of discount? 

counted after Date. 2. What if it were sold 24 d. before ma- 

turity ? 

3. A 6-nio. note for $ 450 dated Aug. 11 is discounted Sept. 4 
at 6%. Eeckon months and days^ with grace. Uind proceeds. 

4. A 90-d. note for $ 1000 is discounted 37 d. before maturity. 
Pind the proceeds, the rate being 5 % . 

5. A 5-mo. note for $ 800 was sold Sit 3 discount 80 days after 
it was made. Proceeds without grace ? 

6. A 90-d. note for f 3000 dated Milwaukee, May 17, 1898, was 
purchased by the Traders’ Bank June 24. What did it yield the 
holder, money rating at 41- % ? 

7. 60 days; .1?450; 4%; date June 15; day of discount July 1. 
MTiat does the borrower have for immediate use out of his note ? 

8. A 3-mo. note for $ 720 is sold in Trenton 7 days after its 
date at a discount of 9%. What does it yield? Plow much more 
or less would it have yielded in Chicago ? 

Using these data, find the proceeds of notes. Conform to the custom 
of your oiun vicinity in allowing grace and finding the term of disco unt. 



Date. 

Face. 

Time. 

When discounted. 

Uute. 

9. 

Aug. 21, ’96 

800 

90 da. 

Oct. 1 

0% 

10. 

May 7, ’97 

$ 1218 

4 mo. 

31 d. after date 

7% 

11. 

Feb. 21, ’98 

^ 249 

60 d. 

Mar. 11 


12. 

July 12, ’99 

^pl728 

6 mo. 

2 mo. 11 d. bef. maturity 3i-% 

13. 

jSTov. 16, ’95 

$ 189.75 

2 mo. 

Dec. 2 

4% 

14. 

Dec. 20, ’97 

,«?278 

3 mo. 

16 d. after date 

8% 

15. 

Aug. 17, ’97 

??350 

72 d. 

At date 

9% 

16. 

Sept 12, ’98 

?p760 

5 mo. 

Oct. 22 

3% 


Aug. 19, ’99 

$5000 

60 da. 

Sept. 19 

%% 
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315 . — Bank Dis- 
count on Interest- 
beaiing Notes. 


Kotes that are discounted commonly bear 
no interest. When an interest bearing note is 
discounted, the mahtrity value of the note must 
be made the base of discount. 


$800 /'fcc'btj^.avcL; cfav-. 12, 180 o. 

nivai'itkQy after date, J promise to pay to the 

order of <oc(/}m 

Sicjiit /fm^clA.&cL Dollars 

Imt&v&at at fd&v es^Ot, at the €tna fdanh. 

Value received. 

TJlam^ iO'-hicj/it. 


1 . Is this note entitled to grace ? 2 , AVhen does it mature ? 

3. How much must Mrs. Wright ^Day Mrs. [French on that day to 
carry out her agreement ? 4. Will transferring it to a third person 

affect the amount to be paid ? f . What is the maturity value of 
the note ? 

6. If this note is discounted 4 mo. before maturity at a discount 
rate of 6%, what will be the x^i’oceeds ? Explain the x^i’ocess. 

Process. 

102% of $800 = $816, maturity value ; 98% of $816 = $799.68, proceeds. 

7. A 4-mo. note for .1? 1200, drawing 9 % interest, is discounted 
at 4% 3 months before maturity, without grace. llequired tlie 
proceeds. 

8. Eace, 500; rate of interest, 5% ; time to run, 60 ,d. : term 
of discount, 48 d. ; rate of discount, 3%. Proceeds? 

9. A 90-d. note for $ 720, dated May 15, 1896, drawing 8% 
interest, is discounted June 12, 1896. Proceeds ? 

10. Write an interest-bearing note, and find the proceeds. 
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316. — Stocks. When a business requires more capital, or 
money invested, than is furnished by a few 
partners, a Stock Company or Coi*poration may be formed with any 
number of partners, who choose a Board of Dkectors to conduct the 
business as one person. 

The capital or stock furnished is then divided into equal shares of 

100 each, unless otherwise stated, as $ 10, $ 50, f 1000, etc. 

1. A corjioration is formed with capital $ 250,000, shares each 
$ 100. How many shares are there ? If there were only 500 
shares, each would be .1? x. 

Each owner or Stockholder receives a Ceitificate of Stock bearing 
the seal of the corporation and giving tlie number and value of his 
shares. Shares are often sold, so that the shareholders are con- 
stantly changing. 


Incorporated under the Laws of the State of Nev/ York. 

Jfo. 2/s. 


EASTERN PACKING COMPANY. 

certifies that 

I 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

is entitled to 

__ _ .shares of One 

Hundred Dollars each of the fall paid Capital Stoch of 

the 


EASTERN 

PACKING COMPANY. 

Tranfiferahle only on the hooks of the conipany in person or by attorney 

upon surrender of this certificate. 

Heiu Y'orh, fioU/- 

Ccubt 

Hi. H ICericUcti, 

Secretary. 

President. 


2. Erom whoin does the Eastern Packing Company get the right 
to carry on business as a corporation ? 
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3. Who is the owner of the. certificate shown at page 199 ? 

4. What is the value of the shares represented ? 

5. A person ovms 800 shares in a gas company valued at 50 
each. The total, capital is $ 80,000. If each share has a vote, what 
part of the whole would he control ? 

The income or profit on the business is called a Dividend because 
divided and paid yearly, half-yearly, or quarterly, as a certain % on 
the par value or face value of each share. 

6. Compare the rate of income from a qp 1000 share paying 6 % 
annually, and a $ 100 share paying 2 % quarterly. 

317. — Stocks : The Market Value of stocks as quoted in the 

Market Value. newspapers varies from day to day. It is 
above par or below par accordingly as the 
dividends are large or small, and the business prosperous. The 
stock is then said to be at a premium or at a discount. 

HoTE. — Look up stock quotations in some newspaper. 

1. If a share is quoted at 105, the premium is f x. It sells for 
x^o above par. 

2. When a share sells for 15% below par, the stock is quoted at 
what price ? 

3. Find the cost of 25 ^ 50 shares of mining stock offered at 10 % 
discount. 

4. Sold 30 shares at 108; with the proceeds bought 10 at 112 
and 20 at 105. Balance = x. 

5. Bought insurance stock at 60% premium; paid ^^9600. How 
many shares did I get ? 

6. If 17 shares cost ^1725.60, one cost a;, and the premium is y? 

7. What is the annual income on 37 shares paying 2T% quarterly ? 

8. Suppose a x)erson buys a share of bank stock at par. What 

does he pay ? 9. If it yields 6 % dividend, what rate of income does 

he get on his investment ? 
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10. Suppose he buys a share of railroad stock that yields 9%. If 
he pays the market |)rice of $ 150, what rate of income will he get 
on his investment ? 

11. If 23 shares are bought at 150, they cost x. The dividend is 
6%. yfjj X 23 X 5? 100 = ?/. ?/ is A\diat per cent of x ? The rate of 
income is Avhat ? 

15. Sometimes an Assessment is levied on the stockholders to pay 
the debts of the company. If the capital stock is $ 200,000, how 
much must be assessed on each share to pay a debt of ® 10,000 ? 
An owner of 40 shares would have to pay $ x. 



318 . — Bonds. When corporations, or national, state, and 

city governments borrow large sums of money, 
they usually give a series of Bonds, or promissory notes for one or 
more hundreds or thousands of dollars each, and to run several years 
at a fixed rate of interest. 

Whenever a payment of interest is due, it is usually collected by 
detaching from the bond a Coupon, or small certificate of the 
amount of interest then due, which is paid by the treasurer of the 
corporation or government. 

If interest and principal are not paid, the bondholders may law- 
fully take the property of those who gave the bonds. 


1. If such a cou- 
pon is attached to a 
7 % bond, what is the 
face value of the 
bond ? 

2. When is the 
next payment of in- 
terest due ? 

3. IWiere can it 
be collected, and by 
whom ? 


One of severtal interest coupons attached to a bond. 

THE NORTHERN LOAN ASSOCIATION 

-43 Of St, Faiol, Minnesota 
Will pay to hearer at the office of 
the Company Dollars 

on the^^J '5^__day of-^—CUf^'oit 1899, 

being interest on coupon bond Ko^ /d/. 

€cUi^aA.ci 

Secretary. 







'y r'j ' •' 


^ )■ 


I' r iil 
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4. If tlie bonds sell at 140^ wbat would this- one cost ? 5. What 

would the annual rate of income be ? 

6. My 4^% bonds yield me 5? 180 annually. lYhat is their par 
value ? 7. But I get only 3% on what I paid for them^ when they 

Avere quoted at x. 

8. Paid §)lj770 for 16 ?? 100-bonds and ordinary brokerage^ 
on par Amine. They AAmre quoted at x. 

9. ^ 9721.25 AAms the cost^ including brokerage^ of some bonds 
that AAmre at a discount of 3-J. They Avere quoted at a’. What Avas 
the face of the bonds bought ? 

10. I bought 10 $ 500-bonds paying 4%^ for $4912.50, including 
brokerage. The market Amine Avas x. 

11. A U. S. 4-20 bond (paying 4%, and maturing in 20 years) 
yields 3.478+ % on the investment. Bind the premium in dollars. 

319. — Stocks. As shoAVii in the example on page 199, 

stocks and bonds may be registered on the 
books of the comx^any or government issuing them, so that they 
cannot change OAAUiers excex)t in Avriting and at the treasurer’s office. 

1. Under AAdiat circumstances may a stockholder get no diAudend 
for several years ? 2. IIoav Avill this affect the Amine of the stock ? 

3. Why is it that the market x)i*ice of bonds does not Amry so much 
as that of stocks ? 

4. Axnil 1, 1895, the U. S. goAmrnment had $ 100,009,000 of 5% 
bonds outstanding, j)ayable Peb. 1, 1904. If these bonds are not 
p)aid till maturity, Iioaa^ much Avill the government x)ay out in interest 
on them ? 

5. When $ 50-shares of mining stock are quoted at $ 5, they are 

at a discount of a? %. 6. When telex)hone stock sells at 230, it is at 

a x)remium of AA+at x)er cent ? 

Trading in stocks and bonds is usually done through Brokers, as 
agents, aa+o charge or more on the face Amlue of these securities. 



PRESENT WORTH. 203 

7. Wlien selling^ does the brokerage increase or diminish the 
proceeds ? How does it affect the cost when buying ? 


Find the cost, or proceeds^ after paying brokerage. 


11 amber. 

Quoted at 

Brokerage. 

8. In buying 27 shares 

105 

\1o. 

9. In buying 100 shares 

97 

Wo- 

10. In selling 4 1000-bonds 

lOOi 

• Wo- 

11. In selling 80 shares 

53| 

25 f 1 

12. In buying 8 500-bonds 

98f 

Wo- 


13. If you know the amount of money invested^ and the income 
received, how can you find the rate of income 9 

Apply the rule to the folloiving examples : — 

14. 4% bonds at 104, and -1-% brokerage. 

15. 15 shares at 91, paying 5%, no brokerage. 


320 . — Present Worth 1. Heniy Osmond owes me 600, due in 
of 3Non-interest-beaiing a year without interest. We wish to find 
Debts due in the Future, what sum he shall jDay me to-da}^, so that 

neither he nor I shall sustain loss ; in 
other words, to find the present loorth of a sum of money whose 
future luorth is $ 600. 

2. What gives value to money? 3. At 6%, what is it worth to 
Mr. Osmond to have the use of ^ 600 for a year ? 4. The sum I 

receive from him now, plus the interest on it for a year, at 6%, 
should amount to how much ? 5. Ought an arrangement whereby 

he has 36 at the end of the year and I have 5? 600 to be mutually 
satisfactory ; and why ? 

6. Suppose, then, that he pays me 566.04, and retains $ 33.96. 
If ind the amount of each of these sums at 6 % for a year. What do 
I have at the end of the year ? What does he have ? 

7. What, then, is the present worth of ^ 600, due in a year, with- 
out interest ? 
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To find tlie present worth oi a non-interest-bearing debt of f 600. 


Present loortli 
$560.04 


1 year 


Future toorth 
$600 


$1.00 


Sl.OO 


Process. 

The future worth of $ 1 in a year at 6 % = $ 1.06 ; $ 600 is the future worth 
of as many dollars as $ 1.00 is contained times in $ 600 ; $ 600 -^ $ 1.06 =: 566.04 ; 
hence the present worth of $600 due in a year without interest, is S 506.04, and 
the true discount that should he made for the i^repayment of the debt is $ 600 — 
$566.04, or, $33.96. 

Find the present icorth. 

8. Debt ® 500; time 1 yr., rate 5%. 

9. Debt $ 750; time 2 yr.; rate 4^. 

10. Debt $ 1200; time 2-1- yr.; rate 6%. 

11. Debt $ 725; time 6 mo.; rate 8%. 

12. Debt $ 86; time 4 mo.; rate 9%. 

13. Debt $ 1100; time 5 yr.; rate 10%. 


321 . — Problems in 1. The interest of 600 for 4 yr. at 5% is 
Interest: the Product the product of what three numbers ? 
and Two Factors given 2, Make a problem in interest that shall 

to find the Third Factor, be represented by the equation; 84 = 3 X 

7% X 

3. Let i = interest, p = ]3i*incipal; r = rate % , i = time in years, 
and show that i = pi X r x t, ov i = pivt. 

4. Lind the missing factor : 6 x 10 x a; = 240 ; 180 = 3 x cr X 20. 

6. When the product and two of its factors are giyen, how is the 
third factor found ? 

6. When i = p xr x t, show that t = — , p = — — , r = — — . 

p X r t XT p X t 
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7. The princiiDal is JiiiTOO, the time 2 3 ^*.^ the rate 5%. Explain 
the process of hnding the iiiterest, the time, the principal, and the 
rate by the use of the following formulas : — 

i = p X r X i = 2 X 5% X .|? 400 = S 40 : 


= f 400; 


8 . In what time will 500 earn ^ 60 at 6 % ? 

9. At what rate will $ 400 earn ^ 80 in 4 years ? 

10. What principal will earn $ 100 in 5 years at 10 ? 

Find the missing element. 


i 

X 

X 

11 

= 2 

X 5% 

0 

0 

X 


_ ^ 


40 

_40 


f) X T 

5' 

% X -iP 

400 20 

'io 

_ i 


40 

40 

r 

t X r 

^2 

X 5% 

10 % 

T 

_ ^ 


40 

_ 40 _ 


p xt 


X 400 

800 


Principal. 

Interest. 

Time. 

Kate. 

3000 

1080 

X 

8 % 

X 

100.80 

1 yr. 4 mo. 

9% 

780 

87.75 

2 yr. 3 mo. 

X 

a; 

16.00 

60 da. 

10 % 

480 

40 

X 

5% 

1800 

8.10 

36 da. 

X 

1725 

X 

2 yr. 11 mo. 19 da. 

3-^% 


322. — Exchange: 1. Mention some objections to sending 

Payment at a Distance coin or paper money by mail or express, 
without sendmg Money. 2. To sending United States money to 
Of Small Sums. Europe. 

a'he Postal Service and some Express Companies keex) barge sums in manj’ 
offices. If jmu i^aj^ from 1 ^ to 8 100 to a postmaster or express agent, he can 
write an order directing the postmaster or agent at another office to pay the 
same sum to aity person yoi\ name. For this accommodation you pay from 3 to 
30 no matter what the distance; or, if sending to a foreign country, from 
10 f to $ 1 , Avhich is the cost of exchange. 

XoTi:. — Post-oflice orders are payable at an oflice named ; express orders, at any ofGce of tbe 
same company. 




m 
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3. Pincl the cost of Bioiiej'' orders to pay the following debts. 

Tlio charge for over $40 to $50 is IS cents; over $50 to $ 00, 20 cents; over $00 to $70, 
25 cents. 

L. Ames of Oakland owes Ch. Adams of fTewport $ oo ; he owes 
J. Crane $ 69.90; and S. Idortli $ 50. 

4. What must yon pay in hTew York for an international mone}^ 
order for 106 m. payable in Berliip the rate being 10 ^ on each {ip 10 
or fraction of $ 10 ? 

5. lYhat would an order for 106 fr. cost ? lYhat part is cost of 
exchange ? 

323. — Exchange If a person; say Edw. Browii; keeps money 
of Any Sum by deposited at a national bank; or with a bank- 
Check. ing compan}^; he may write a Check; as fol- 

lows : — 


jYew Torh MY' 

THE WEST NATIONAL BANK OF NEW YORK. 

Pay to If oi^ order 

Ih'ii/i'vcOh&cL tyti/'&i'iX/'y' oyi'VcC PotlyCi/i s. 

8/ . ‘ §cLi{^aAyci 


If indorsed in Simmons & Newton,”— it may be collected in 

New York by any i^erson known to the West National Bank. 

If indorsed in full, — “ Pay to the order of James Gray, 

Simmons & Newton,” — 

it may be paid to James Gray or his order as soon as he has indorsed it. 

If sent to any city other than the one on which the check is drawn, it may 
be deposited in a bank and forwarded to the New York bank for collection, at 
a cost of 15/' or more except to regular customers. 

Most debts are i)aid in this way. 
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1. Make a personal check for f 382.19, signed by A. Snow, pay- 
able to E. S. Paine^s order. 2. Make a proper indorseineiit and 
exi^lain the effect. 3. If the Avords ^^or order were omitted, to 
A\dioni Avould it be payable ? 

4. Is a check payable in more than one place ? 5. If a Baltimore 

check is sent to pay a debt in St. Paul, does the creditor knoAv at 
once that the debt is paid ? 

324. — Exchange : If a party, say HoAve & Co. of Albany, 

of Any Sum by cannot draAy a check, or if the creditor in 

Bank Draft. Syracuse •A\dll not acce^^t one, a draft may 
be bought at a bank, for a small cost of 
exchange, like an order at a post-office. Thus : — 



JLlbaivy, fttbif-. f ^ , 189 T. 

TENTH NATIONAL 

BANK. 

Fay to the order of /'ferine iF 


ffinn /vm^cOieci Dollars* 

To the 


Farmers^ Kational Banlc, 
Syraease, Y, 

FaZ'iCe/o 

Cashier. 


1. Of Avhat bank is MattheAA^s cashier ? 2. Where is the draft pay- 
able ? 3. I-IoA\^ can PIoafc & Co. make it payable to their creditors ? 

4. Make a draft from the aSTational Exchange Bank of Peoria to 
the Traders’ Mutual Bank of Chicago. The Western Machine Co. 
pays $ 400 for it. 

5. Why is a bank draft more likely to be good ” than a prAate 
check ? 

XoTE. — A bank draft on Xew York may be cashed almost anywhere in the United States. Drafts 
on another city will usually be paid before collection in the region of which it is a commercial centre. 




L 

{ 
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325 . — Exchange: Money may be sent for^ as well as sent. 

Collecting Debts by TlinS; if cine to a Gliicago firm from Haines 
Sight or Time Drafts. & Go. of Topeka, payment may be requested 
as follows ; 




Chicago, /2^ 1896. 


Jib sighb [this makes it a sifir/ti 


or] days aftcv date [this makes it a time draft] 

Pay to the order of. 

or say] CC. f'f. 'bileLLv 

Ivimu:0bacC a/)'ici ^ Dollars, 

Value received, and charge to the account of 




S'. RiekcaicUy iP 


1. Eeacl the above as a Sight Draft, then as a Time Draft, and 
explain the difference. 2. Trom whom is payment requested; that 
is, who is the draioee ? 3. Who is the creditor ? The payee ? The 
maker or drawer of the draft ? 

Such drafts, if known to he “good,” ina}^ he sold to a hank hy allowing a 
percentage for cost of exchange, or they may he forwarded through hanks for 
collection. 

If the draw^ee on receiving a time draft agrees to pay it, he writes 
across the face of the draft the A^orcl Accepted f followed by his 
signature and the date. This converts the draft into an acceptance 
and gives it precisely the force of the drawee^ s promissory note, 
owned by the payee. 

4. Suppose the above, as a 30-day draft, to have been accepted, and 
offered for discount July 17. What is the day of maturity ? 5. Tind 

the discount at 6%, and the proceeds. 






' . ' vV'V-; ^ S''-** 'J ;;*■ 


ffiSMiiiiii'i 
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6. Suppose it liad been bought by a bank tlie day it was drawn, 
aud J-fo charged for exchange besides the time discount. Tlie pro- 
ceeds would have been rt*. 

7. F. Alto of iSTe^^ Orleans draws at sight on R. ]fay of Waco^ 
Tex.^ Aug. 3, 1895; for $ 500. Make the draft. 

8. Suppose the debt not due till jSTov. 1. Make a proper time 
draft dated Aug. 3. 

9. If discounted Aug. 18; the proceeds would be x. 

10. If discounted Aug. 3, less an additional for exchange; the 
proceeds would be y. 

11. Paine of MacoU; Ga.; owes Drew of Atlanta $ 4000; due Jan. 1. 
Paine accepts a draft Oct. 1 and discounts it himself for $ x. 

12. A Charleston bank buys a draft on Pichmond for $ 2100; 
charging % exchange. If it had taken the draft for collection only; 
the charge would have been 25f^. To the maker what is the differ- 
ence in money ? In which case is x^a^anent made more quickly ? 


326. — Foreign Payment in foreign countries without send- 

Excliange. iiig inone}^ is Foreign Exchange. Drafts are 
also called Bills of Exchange. 

1. Define Domestic Exchange, and mention several kinds. 

Bills of Exchange are drawn hy one hanker or broker on another. The rate 
of exchange varies from day to day, a pound sterling costing a little more or 
less than its bullion value ; 4 marks, a little more or less than ^ 0.952 ; while 3 1 
will buy about 5.18 francs. 

2. Bind the cost of a sight draft on London for £ 800; exchange 
at $ 4.90. 

3. A sixty-day bill can be bought at f 4.87. What is the face 
of one that costs *1? 9788.70 ? 

4. A debt of ^ 4199.24 is due in London to a firm in Philadelx>hia. 
Por what amount sterling must a draft be made; if sold in Phila- 
delj)hia at § 4.88 ? 
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5. Mnd tlie face of a bill on Hamburg costing §1 871.325, exchange 

at $ 0.95| (= 4 ni.). 



6. What must be paid for a draft on Paris for 2000 francs, ex- 

change being quoted at fr. 5.16 ^ 1) ? 


327. — Review 

1. (171)^ -V 361 = 

= 10% of what ? 

Exercises. 

2. How much pays 

this bill ? 

Written, 

yd. silk, at 2.50 ; 


2 pr. blankets, at f 7.37-i-; 


10% off to the trade and 2% for cash. 

3. Add hoiizontally : 

: 3.75, 23.08, 176.97, 0.83f, 12.37-1. 

4. ^156.91, ?? 73.99, 

1439, ^ 76.84, 97i 

, 42.97, ,«?198i-. 

Find cost, but zurite only the 2 )roducts for adding : — 

5. 16-1 at 80 ^ 

7. 901 at 25^ 

9, i| at 20 ^ 

48 at 66|^ 

1200 at 75^ 

1^ at 37-1^ 

75 atl2p 

12 at 1.16-1 

4-1 at 25^ 

24at62iji^ 

39 at $ 2.33^ 

100 

37-^ at 10^ 

42 at 831 !^' 

tV at $ 1.25 

6. 6400 at 874^ 

a 2f at 21 ^ 

10. at 90 f 

279 at 

41 at 60 f 

48 atl8-J^ 

108 at 81^ 

at $ 1.00 

1000 at 

144at6p 

lOf at 28 

jL at $ 2.60 

1608 at 331 

161 at 33-1^ 

1-iV at 871^ 


Find total interest due on five notes, as folloios. Write only results 
for adding. 



11. 


12. 


CO 


1500, 

yi'-, 

4%. 

h^ 720, 45 d., 6%. 

f 700, 

4 yi'v 


630, 

60 d,, 

8%. 

376, 30 d., 3%. 

300, 

90 d.. 

6%. 

180, 

30 d.. 

12%. 

200, 12 d., 4%. 

400, 

63 d.. 

s%. 

900, 

4 mo., 

9%. 

820, 10 111., 6%. 

480, 

^ yih 

5%. 

200, 

15 d.. 

6%. 

1800, 10 d., 4%. 

150, 

54 d.. 

6%. 
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14. BougM 500 tons Franklin coal, at $ 5.62I. Sold at an average 
advance of 22%, but lost 5% in bad debts. Required net gain. 
Allow 25/ a ton storage, and Jj? 32.60 for other expenses. 


Find proceeds of notes loitliout grace : — 


15 . 

$ 60, 3 mos., 8%. 


17. 

.■§ 850, 47 d., 4%. 


16 . 

$ 260, 90 d., G fo- 


ld. 

^946, 62 d., 3%. 


19. 

$ 1900, 63 d., 4%. 

20 . 

^1217, 14 d., 8%. 


328 . — Commission, 
Insurance, 
Taxes, Duties, etc. 

WriUen. 


1. Estimate tlie commission on a sale of 
5000; at 5%. 

2. On an investment of 5000; less the 
commission; at the same rate. 


3. Insured a mill; valued at a quarter of a 
million of dollars; for $ 200;000; at the following rates for 5 years : 
515 50,000 in each of three companies; at f ; $ 20,000 at ; and the 
remainder at -1%. What per cent of the value of the property is 
my annual premium ? 

4. 5? 40,000 is to be raised by taxation for a schoolhouse. Tlie 
assessed valuation of the tovm is 5? 6,400,000. My property is 
assessed at $25,000. What shall I towards the cost of the 
schoolhouse ? 


5. An importation of 380 yd. of cloth, invoiced at 14 shillings, 
pays an ad valorem duty of 20%. It sells at $4 a yard. Loss on 
the lot? ($4.8665=?) 

6. Eeceived $6000 for the j)i-i-rchase of wheat. Charged 2% 
commission, and paid 90 cents a bushel. How many bushels did 
I buy ? 

7. A la^v^^er collects a debt for me at a commission of $ 100 
guaranteed and 5%. He sends me a check for $3880. '\¥liat was 
the amount of the debt ? 
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8/ Imported 40^000 lb. sugar^ invoiced at 2 at 40% ad 
valorem^ and per pound, specific. Eeqiiired the cost of the 
importation. 

9. Eoiight 19 shares of 7% manufacturing stock, at 128|-. Re- 
ceived a semiannual dhfidend, and then sold for 126. Ro brokerage. 
k'Ly gain or loss ? 

10. Sold § 50,000 Avorth of hides, at 2% commission, and Avith the 
net proceeds bought cotton at the same commission. Required my 
total commission. 

329. — Interest and 1. What is meant by i)idncipal ? interest ? 

Bank Discoimt. rate ? amount ? proceeds ? term of discount ? 

Writteiu daj'-s of grace? bank discount? promissory 

note? indorser? indorsement? x^^itial pay- 
ment ? exact interest ? protest ? 

2. IIoAv large a check Avill pay a note of $ 385, that has been 
drawing 5% interest from June 10, ^95, to May 5, ^96? 

3. Bought an acre of land for $ 3500, and sold it at once for 10^ 
a foot, taking a 4-mo. note, Avliich I have discounted immediately at 
7 %. My profits ? AIIoav grace. 

4. Rind the exact interest of f 725, at 4%, for 125 days. 

5. A note for .'iijl200, dated Aug. 19, 1895, bears 8% interest. It 
has one indorsement of § 800, June 19, 1896. What Avill settle the 
note 3 years from date ? 

Find the missing term : — 

6. Principal, $ 800 j time, 50 d. ; rate, 3 % ; interest, ® x. 

7. Principal, $ x ; time, 4 yr. ; rate, 10% ; interest, § 328. 

8. Princix^al, § 600; time, x yr. ; rate, 4% ; interest, §60. 

9. Princix^al, § 425 ; time, 3 mo. ; rate, x % ; interest, § 8.50. 

10. What is the x>i’esent Avorth of a non-interest-bearing debt, 
A\diose future AAmrth in 8 mo. is § 960 ? Money at 9%. 

11. Race of 90-day note, § 696 ; discounted Avith grace 25 ' days 
after date at 4i-%. 
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12. Eequirecl the proceeds of f dOO note for GO days, dated Dec. 
15, 1896, discounted Jan. 12, 1897, at 5%. 

13. What may Charles Drench draw from a savings-bank paying 
4%, in semiannual installments; his deposit, $200 for 18 monllis Y 

14. Compare the interest, exact interest, compound interest, l)ank 
discount, and true discount of $ 600 for 1 year 4 months, at 6%. 

15. What amount Avill draw 3-mo. interest to Jan. 15 ? [§ 300.] 


Savings-bank Dei)Osits. Withdrawals. 


June 12 

iii!20 

Aug. 13 i 

510 

Oct. 

14 

30 

Oct. 16 

20 

Oct. 

17 

15 

DTov. 3 

5 


330 . — Proportion: [Eeview sections 92, 93; 146-149.] 

an Equality of Ratios. 1. Define ratio; antecedent; consequent; 
couplet. 

2. 15 -r- 3 = 5 ; -y- = 5 ; 15 : 3 = 5. G-ive three different names to 
15, as used in these expressions ; to 3 ; to 5. 

3. Will the inverse ratio, 3 -r- 15 = 1, show the relative size of 
the numbers equally well ? 

4. T\Tiat is the direct ratio of 12 and 36 ? The inverse ratio ? 


5. Compare the following ratios or fractions : - 
12 : 3 and 16:4; 5 : 20 and 6:24; 

Two equal ratios make a Proportion ; thus : — 
12 : 3 = 16 : 4 5 : 20 = 6 : 24 


n Ti d -k 
18 G * 


L3. — lil 

3 ~ 4 


2 0 2 T 

1 1 

4' “ 4 


Changing these ratios to fractional form, and then to smallest 
terms, we find them to be equal. The four numbers are therefore in 
proportion, and we say, for example, that 12 is to 3 as 16 to 4 ; or 
that the ratio of 5 to 20 is the same as the ratio of 6 to 24 ; or that 
3 bears the same relation to 18 that 1 does to 6. 
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Test the following proportions b;/ seeing lohether the ratios are equal : 


6. 6 : 48 = 5:40 

7. 32: 4 = 96:12 

8. 5 : 3 = 35 : 21 

9. 2-1- : 5 = 4-’-: 9 

10. 8 : 10 = 20 : 25 


11, -I 


f = 8: 9 


The first and last terms of a proportion are tlie exti-emes ; the 
second and third terms are the means. 

15. Whicli terms of a proportion are antecedents ? Which are 
consequents ? Which are dividends ? Which; dmsors ? Which 
may be numerators ? Which; denominators ? 

16. Arranging the proportion 16:8 = 10 : 5 in a fractional foriU; 
Ave have W j multiplying both sides of the ecpiation b}^ 40; tlie 
1. c. m. of the denominators; we have 40 x = 40 x cancelling 
8 on one side and 5 on the other; 5 x 16 = 8 x 10 ; but 5 x 16 is the 
product of the extremes; and 8 x 10; the 
product of the means. What conclu- 
sion may we draw regarding a pro- 
portion ? 

17. Test the proportions in Ex. 6-14 
by this principle or law. 


In a 2'>'i'oportionj the 
product of the extremes 
is equal to the qmoduct 
of the means. 


12. 7:42 = 9:54 

13. 2%: 4% =121%: 25% 

14. 3 yd. : 4 yd. = q? 0.75 : f 1.00 


18. Eind the values of a; : — 

Sxl8 = a;x 9 3:.a:= 9:18 7 : 16 = a; : 80 

9x a;=6xl5 9:6 = 15: a; .a; : 24 = 6 : 72 

19. How is a missing factor found ? How is the missing term of 
a proportion found ? 


Fmd the missing term in these proportions : — 


20. 

17 : 60 = 85 : X 

26. 

^x:$9 = 

60 lb. 

27 lb. 

21. 

27: a 

= 81 : 100 

27. 

10 T. : i.T. 

= Zx 

-1? 3.75 

22. 

a;: 16 

= 130 : 26 

28. 

15 : a; = 3^ 

: 12" 


23. 

324: 

243 = 12 : .a; 

29. 

241b. ; a; It 

1. = 23 : 

83 

24. 


: = 8:16 

30. 

9i:16i = 

38: a; 


25. 

^90: 

; ^ 48 = 15 yd. : 

X yd. 31. 

7.25 : 0.5 = 

= a;; 3 
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331 . — Proportion : Proportio]! be applied to the solution of 

the Hule of Three. prol)lenis in which three terms are given to 
find a fourth. 

Of the three terms given^ tAVO are like numbers and the third is 
like the required result. 


1. Why must the terms of a ratio be like numbers ? 

A. 16 yd. :2 yd. = f 32:, Ipd 7J. 3:18=|6:|3G 

2. In A Avhich ratio is larger than 1 ? 3. Hoav is it in B ? 

4. ShoAV that the ratios of a proportion must correspond^ Ijoth 
being larger than 1, or both smaller than 1. 

5. If 16 yards cost ^ 40, Avhat Avill 10 yards cost ? 


6. What is the denoinination of tlie 
ansAver, or 4th term of the proportion ? 

7. AVhy must the 3d term be dollars 
also ? 

8. Will 10 yards cost more or less 

than 16 yards ? 9. Then Avill the 

ratio be greater or less than 1 ? 10, If the ratios of a pro- 

portion must correspond, must the 1st ratio be made greater or less 
than 1 ? 


16 


2d 


Process. 

: 10 = ,1? 40 : ^ X or ^ 25. 


11. Eead the incomplete proportion. 12. PIoav is the missing 
extreme found? 


13. What is the ratio of 16 to 10 ? Of qp 40 to f 25 ? 14. Perform 
the problem by analysis. 


Solve the folloiving by the Rule of Three^^ : — 

15. When 60 bushels of oats cost $ 36, A\diat Avill 25 bushels cost ? 

16. What Avill 18 tons of hay cost if 7 tons cost f 147 ? 

17. If 9 Aveeks’ board costs ^ 94.50, AAdiat Avill 12 Aveeks^ board cost ? 

18. If a yacht sails 24 miles in TO min., hoAv long AAdll she be in 
sailing 108 miles ? 

19. If 72 men lay 2 miles of AA^ater x)ipe in 15 days, how many 
days will 48 men require ? 
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20. If a train runs 1000 miles in 28 hours, how many miles can it 
run ill 120 hours ? 

21. If 2| yards of cloth can be bought for $ 23.10, what should be 
paid for lo-| yards at the same rate ? 

22. If 1 acre yields 22 bu. 3 pk. of corn, how many acres would 
yield 546 bu. ? 

23. If a 5-cent loaf of bread weighs 8 ounces when flour is worth 
$ 5, Avhat would be the proportional weight when flour is at q? 6 ? 

24. of a yard costs at the same rate f yard costs ^ x. 

332 . — Partnership. 1. James Smith and Charles Butler form 
^ ixirtnersliip under the name of James 
Smith & Co., Avith'a caintal of f 5000, of A\diich Smith furnishes 
f 4000 and Butler ^1000, What part of the capital does each 
furnish ? 

2. They agree to share gains and losses in proportion to the cap- 
ital each furnishes. They gain f 1500 the first year. Hoav shall it 
be divided between them ? 

3. The second year they lose $ 700. What should each pay ? 

4. In the absence of an agreement betAveen the partners, is it just 
to divide the gain according to the capital furnished ? 

5. Divide ^ 9000 profit among three partners aaAio furnish 

$ 20,000, 30,000, and $ 40,000, respectively. 

6. The profits Avere 4800. Dunlap’s share Avas 5? 2000. What 
part of the capital did he put in ? 

7. Tavo young men hire a bicycle for ^ 4 a Aveek. One has it 
Mondays and Thursdays. What is his share of the expense ? 
The bicycle rests on the Sabbath. 

8. Divide $750 betAveen a girl and her brother in proportion to 
their ages of 6 and 9. (Their united ages are the capital.) 

9. A furnished the store, and B the stock, Avorth 6000. Of the 
profits B Iiad 37;^ cents out of every dollar. What Avas the store 
Avorth ? 
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10. A bankrupt firm's assets are .‘j? 27,500, and tlieir liabilities 
.‘ii? 32,500. What do the}^ pay on a dollar ? They o^ve me Jj? 600. 
I get $ X. 

11. A^s gains are -y- of the total gains. IVs capital is $ 8400. 
What is A^s capital ? 

12. Divide $ 13,000 among 3 men who furnished capital at the rate 
of $ l-j $ T and $ T each. 

13. Two partners earn 10% on their capital besides the 2000 
which each takes in weekly allowances. One receives in all $ 3500, 
the other ^ 2500. What is the total capital ? 


333 . Powers and 1 - Find these powers and roots : 

Roots: liow a Number 10“ ; VlOO; 40“ ; VlbOO ; 70“ ; V4900 

is Squared. 20^; V400 ; 50“ ; V2MQ ; 80“ ; VOJOO 

30“ ; V900; 60“ ; V3600 ; 90“ ; VSl^ 

2. How is a number squared ? 3. How are roots related to pow- 

ers ? 4. How many equal factors make a square ? A cube ? 

Extracting the square root of a number, or separating it into two 
equal factors, is the reverse of squaring one of the equal factors. 
A careful analysis of the process of squaring a number will enable 
us to reverse the process and find the square root of a number. 


A In A we first multiply by the ones as usual. 
47 In B we begin with the tens. 

47 Note. — i — tens ; o = ones ; 2io~2x tens x ones. 


B 

40 + 7 = 47 
40 + 7 =47 


49 = 7 X 7 = ones- 
280 = 7 X 40 = ones x tens 
280 = 40 X 7 = tens x ones 
1600 = 40 X 40 = tens- 
2200 = 47 X 47 = tens- + / tens x 
\ ones 


^2 = 40 X 40 = 1600 
ixo = 40 x 7= 280 
0 y. t= 7 X 40 = 280 
o2 = 7 X 7 = 40 
\ + tones X \ + one^- = t- 2 to o- = 2200 
/ \ tens ) 


5. In these processes of squaring 47, how many partial products 
are obtained ? 6. What is the largest ? The smallest ? 7. Com- 

pare the remaining two and show how each is found. 


> 3 . 
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40 -}- i 
40 4- 7 
40--i = t- 
: 2 X (40 X 7) 


: + 2 io + 0^ 


- Part I. 

: 2 ^0 = Part II. 

: 0 “ = Part III. 


8. What is the difference between 7 x 40 
and 40 X 7 ? 9. What is the square of the 

tens ? The square of the ones ? 10. The 

product of the tens and the ones ? 11. What 
is the product of the tens and ones taken 
twice^ as in (7? 

12. Show that the square of 47 contains 
the square of its tens^ the square of its ones, 
and tioice their joroduct. 

13. Square 56^ and show what three parts its 
square contains. 

14. In the same way square 45 5 28; 32; 44; 
83; 96. 

15. Without writing the process, square 24 ; 
36; 58; 65; 73. 


16. Explain what three 
parts the square of every 


number of two digits con- 


The square of a number of two 
digits contains — 

The square of the tens, the square of 
the ones, and twice their product. 


334. — Squares 1. Scpare 10 and 99 and aii}^ number be- 

and tlieir Roots com- tween them. Compare the number of places 
pared as to the Num- . in the root with the number in the power, 
bei of Places they 2 . Do the same with 100 and 999, and any 
contain. other number of three figures. 

3. How many figures in 1000“ ? In 10000“ ? 

4. If the root has three figures, the square will have how many ? 
If the square has eight figures, how many has the root ? 

5. How many figures in the square of 33 ? 75 ? 207? 964? 
28796 ? 6. How many figures in the square root of 9409 ? 381 ? 
27225? 182329? 49434961? 
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7. How does the number of x^laces in a square compare with the 
number of places in its root ? 

8. Square 0.2; 0.02; 0.4; 0.12; 0.25; 0.03; 0.005. 

9. Compare the number of decimal places in power and root. 

10. Why can the square of a decimal never contain an odd number 

of decimal places ? 11. Which is larger, f or (|)- ? or ? A 

fraction or its root ? 

335. — Exti'actiug 1. Write the squares of 10, 20, SO, and so 
Square Roots : find- on to that of 100. 

iiig two Equal Factors 2. Write the squares of hundreds, 100, 200, 
of a Number. ^ 300, etc., to that of 1000. 

To find the square root^ or one of the tioo equal factors^ of 2809. 

Process. many figures in this square ? 

t^^2to + o- = 2809 (50 -f 3 ^ what three parts 

or 502 _ 2500 = Part I. cloes the square consist ? 5. T\niat is 

2 1 or 100) 309 = 2to + o- square of 50 ? Of 60 ? 6. Between 
2 to or 100 X 3 = 300 = Part II. what two squares does 2809 come ? 
o2 or 32 = 9 = Part III. 7. Then its root is between what two 

numbers ? 

8. What is f, or Part I. of the square ? 9. Taking it out of the 

square, what two parts remain ? 10. What are the tens of the root ? 

Twice the tens, or 2t? 

11. 3xcr=24. How is a missing factor found ? 12. Assuming 

309 to be the product of two factors, 2 1 and o, and calling 2 1 100, 
what is 0 . or the ones of the root ? 13. If 2 t= 100 and 0 = 3, what 

is 2 to, or Part II. of the root ? 

14. Taking 300, Part II. of the root, out of 309, what remains. 
15. What part of the square is this ? 16. What, then, is the square 

root of 2809 ? Prove it. 

In the same loay find — 

17. 18. 19. Vil56 20. a/T764 21. a/20^ 

22. 23. V3^ 24. V4624 25. V56^ 26. VT056 
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A Shortened Process. 
tr-\-2toPo~= 88'36(94 
= 81 
2 1 = 180 


0 — 4 

2^+0 = 184 


28. V5329 


73G=(2j+o) X o 
i 3G — ^ to 0 " 

29. 


We may shorten the process by omit- 
ting cix)hers both in f and in dividing 
by 2 1. In 180)736, show that — 

(2 ^ -f- o) X 0 = 2to 0 “ 
or (180 -f 4) X 4 = 720-1- 16 or 736. 
Solve by both processes. — 27. V 4096 
30. V84M 31. V33M- 32 VOSM 


336. — Square 
Root of Large Nuni- 
bei's, Decimals, and 
Fractions. 


The process on the preceding page may 
be applied in finding the root of any number. 

To find the square root of §01.7209. 

Explain each step of the process, telling 
how we get each number. 


Process. 


2 i = 40 ; 44 

2 i = 480 ; 485 

2^ = 4900; 4903 


0'01'.72'09(24.53 

4 

201 

176 

2572 

2425 

14709 

14709 


Suggestions. — We begin at the point 
and separate the power into 2-figure groups, 
showing that the root has 4 figures. We 
fiust use the left-hand groups, 6 '01, to find 
the first figures of the root, 24. We then 
annex the third group, 72, and treat the 24 
as the tens of the root, and so on. Having 
found the third root-figure, 5, we consider 
245 as the tens of the root, etc. 


1. V283024 

2. V299209 


3. V404496 5. V755161 

4. V556516 6. V2137444 


To find the root of 0.501. 


Process. 


1407 


0.50'10(0.707-f- 

i2 

1 1000 
9849 
1151 


Explanation. — We begin as before at the point 
and separate the iDower into 2-figure groups, annexing a 
zero to fill the second group. As no decimal power can 
have a partial gi’oup, we know that this decimal is an 
imperfect x>ower. Eor the third root-figure we annex 
a cipher-group, and proceed as before, using + or — to 
mark an aiiproximate root. The work might have been 
carried farther. 
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yl. 


V0.5625 

11. 

vuso 

15. 

VO.64 

19. 

V225.9009 

VO.9216 

12. 

V19.467 

16. 

Voim 

20. 

V2044960 

V42.25 

13. 

V824.9 

17. 

V1932.4 

21. 

V76.3S76 

VO.783 

14. 

Viflm 

18. 

V7‘S3.95 

22. 

V(18 

'iL20. — -x/^ 
4 0 5 — ^81 

8 

y 



111 finclin 

g the root of 


B. Vf = V0:375 = 0.612+ 
G. V^ = V-V-=|- = 2 | 

40 6.3245+ _ 


D. 




9 . 3 

B. V6| = V6:37B = 2.52+ 


2.108 + 


fractions : 

I. First change them to 
simiilest for ill ^ as in A or G. 

II. Use the method in A 
or 0 lohen both terms are 
2oerfect ])oioers. 


III. Use B or E lohen both terms are imjgerfect 2')owers. 
ly. D may be used lohen the denominator is a square. 

23. VJH 25. V6|| 27. V82| 29. VlMf 

24. VS 


26. V5-J 


28 

V (5 4. H 0 


30. 


JL 

1 G 


337 . — Extract 
Oral. 


the Square Hoot. 

Writte 7 i. 


1. 

V14400 

11. Va49 

1. 

V94249 

11. 

V95^ 

2. 

vm 

12. VaM9 

2. 

VoTfM 

12. 

Vl63 

3. 


13. V0.00490 

3. 

Vi3| 

13. 

V2 

4. 

(161)= 

14. V625 

4. 

VIOO8OI6 

14. 

vx 

5. 

Vo^ 

15. V0.625 

5. 

V9834496 

15. 


6. 

V36 X 49 

16. VI6 million 

6. 

V62742241 

16. 

Vl27i 

7. 

Vi73F= . 

17. Vfl , 

7. 

V2033.1081 

17. 

V786 

8. 

(Vsfif 

18. V30i 

8. 

-^/To 

18. 

a/3444736 

9. 

3VS1 

19. V272i 

9. 

Ua-i-A-i-II 

V 4 -r 0 ^ y 

19. 

V17-+25- 

10. 

V0.0625 

20. VlOA 

10. 

998001 

20. 

VO.741 
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338. — To find Any 1. Draw a rigiit triangle witli base l-J- inclies 
Side, of a Right long and perpendicular 2 inclies. 

Triangle. 2. On each of the three sides as base draiv 

a square. 3. Separate each square into half- 
inch squares. 4. Compare the squares on the hypotenuse with the 
sum of the squares on the other two sides. 


5. If from the square on the hypotenuse you take the square on 
the base the remaining area will equal what square ? 

6. The square of the base is 36 ; the 
square of the hypotenuse is 100 ; the 
square of the perpendicular is a;. 

Prove this by drawing a triangle with 
squares on its sides. 


7. Hypotenuse^ =225 
Perpendicular^ = 144 
Base = X 

10. Explain these formulas : 


In a right triangle^ 

The square of the hyioot- 
enuse equals the sum of the 
squares of the other tioo 
sides. 


VJ52_|.p2 
B = VJT2-.P2 


P = VH2-P2 


8. 73- = 144 ; P- = 256 ; 11= x. 

9. IP = 625i 73- = 400; F = x. 

11. The three sides of a right 

triangle are respectively 39 in.^ 
65 in.^ and 42 in. With any two 
given find the other. 


Explain the follovdng process : 

JI= VP2^ P2 = V 422 392 ^ V 1764 4- 1521 = = 65 

P = = V 652 _ 42‘2 ^ V 4225 - 1764 = Vl521 = 39 

P = = V 652 - 392 = V4225 - 1521 = V 1764 = 42 


Find the nnhnown sides of the right triangle^ draioing a figure and 
marking the dimensions in each case : — 

Hypotenuse. Base. Perpendic. IT. B. P. 
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1. Tlie top of a square table lias an area of 
576 sq. in. What is its length? 

2. What is the length of a square field con- 
taining 10 acres ? Its perimeter ? 

3. A rectangle measures 22 ft. by 10 ft. 
IIoAV long is its diagonal ? 

4. The foot of a 25 ft. ladder is 12 ft. from the side of the house 
against which it leans. How far from the ground is its top ? 

5. What is the area of a right triangle whose longest side is 20 
ft., and its shortest 8 ft. ? 

6. Tind the diagonal of a 36-inch square. 

7. Tind the altitude of an equilateral triangle whose side meas- 
ures 24 ft. 

8. What will it cost to fence a square field containing 5 A., at 
§) 1.25 a rod ? 

9. A pitch-roof house is 22 ft. wide. The ridge-pole is 10 ft. 
higher than the plate. How long are the rafters if they project 1 ft. ? 

10. Tind the area of an isosceles triangle whose base is 12 ft., and 
its perimeter 50 ft. 


339 . — Practical 
Application of 
Square Root. 
Written. 


340 . Rectangles and 1 . What is the length of a square equal 
Triangles. in area to a rectangle 24 rd. long and 33 ft. 

Written. wide ? 

2. What is the longest straight line that 
can be drawn on the ceiling of your schoolroom if it measures 32 
ft. by 30 ft. ? 

3. Compare the perimeter of a rectangle 48 in. by 12 in. with 
that of a square of equal area. 

4. How much do I save by crossing along its diagonal a square 
that contains 1296 sq. rods instead of going round its two sides ? 

5. Hoav long is an acre of land in the form of a squcne ? 
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6. How long a guy will support a derrick 48 ft. Irigii if fastened 
85 ft. from its base ? 


7. The li^^potenuse of a riglit triangle measures 90 ft. Tlie other 
sides are equal. How long are they ? 

8. What is the shortest posaihle distance that I must walk to go 
from the center of a 10-acre square field to each corner^ and return 
to the startingqDoint ? 


9. The area of a circle = jD- x 0.7854 ; then D -= and 


0.7854 


I -A-i'ea 

What must be the diameter of a circle to contain 

^ 0.7854 


approximately an acre? 

10. Two poles are 100 ft. apart. One is 60 ft. high, and the other 
80 ft. How long a line will connect their tops ? 


341. — Contents of [Review section 249.] 

Cones. 1. What part of a square prism is a cylin- 

der of equal diameter and height? 2. A 
square prism contains 10,000 cu. in. A cylinder of the same 
diameter and altitude contains 0.7854 as much, or x cu. in. 

A Cone is a solid. 



having a circle for 
its base, tapering uni- 
formly to a point, the 
vertex of the cone. 
HG is the slant height. 

3. Construct a hol- 
low cylinder and a 
cone of equal base 


and altitude. Using sand or Avater, shoAv that the cone is a of the 
cylinder, 

A circle = 0.7854 of a square of the same diameter. 

A cylinder = 0.7854 of a square prism of the same diameter and 
altitude. 
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A cone = -J- of a cylinder or a of 0.7854, — that is, 0.2618, — of a 
square x^risin of equal base and height. 

4. hind the contents of a prism 4 in. square and 12 in. in altitude, 
and of the largest cylinder and cone that can be turned from it. 
Explain the process. 

Process. 12 X 4“ = 192 = contents of square prism. 

0.7854 of 12 X 4“ = 150.7968 = contents of cylinder. 

0.2618 of 12 X 4“ = 50.2656, or a of 150.7968 = contents of cone. 

5. Diam. of base = 15 ; alt. = 20. 

Find the contents of cones : 6. Diam. of base = 8 ; alt. = 40. 

7. Diam. of base = 10 ; alt. = 36. 

8. hirst find the altitude and then the contents of a cone, the 
diameter of the base being 8, slant height 12. 



A Cone is A of a cylinder of 
equal base and altitude. 


342 . — Contents of A Pyramid is a solid whose base is a regular 
Pyramids. polygon, and whose sides are triangles meet- 
ing in a common point, the 
vertex of the pyramid. 

AC is the slant height. 
Pyramids, like their bases, 
are square, triangidar, hexag- 
onal, etc. 



A Py ramid is A of a q)rism 
of equal base and altitude. 


1. A square pyramid 12 ft. high 
measures 3 ft. along one side of its base. Eequired its contents. 





226 


MENSURATION. 


2. A granite shaft 10 feet high and 20 inches square is surmounted 
by a square x^yramid 2 feet in altitude. The contents of both ? 

3. Which is more easily measured, the slant height or the alti- 
tude of a x)yramid ? Which line of a triangle is the slant height of 
a x^yi’anrid ? 

4. The slant height of a square is inches, and the 

diameter of the base 10 inches. Find its contents. 

5. The area of the base of a x)entagonal x>i‘ism is 62-1- gq, ixi. ; its 
altitude is 24 in. ; the contents ? 


343. — Of the Con- 1. Of what form are the sides of a xDyra- 
vex Surface of Pyra- mid ? 2. How is the area of a triangle 
niids and Cones. found ? 

3. Find the convex or lateral surface of a 
square x)yi’amid 16 in. in slant height, with base 1 ft. square. 

4. Altitude of a square x)yramid = 20 in. ; diameter of base = 10 
in. Lateral surface = x. 

5. Slant height of octagonal x^ytamid 24 in. ; side of base 6 in. ; 
lateral surface ? 

6. With a radius of 4 inches, draAv any sec- 
tor, as A, B, or C, on thick x^^l^er* Gut it out, 
and x^l^ce its radii together to form a hollow 
cone. 7. What line of the cone is the radius of 
the sector ? The arc of the sector ? 

8. The x^i’oduct of the circumference of a 
circle and half its radius equals what ? 9. The 

area of a sector is found like the area of a tri- 
angle. ExxDlain from the figures that base x 
the altitude, or arc x the radius = area. 

10. The circumference of the base of a cone 
(arc of sector) is 21 inches ; the slant height of 
the cone (radius of sector) is 10 inches. "A^riiat 
is the area of its convex surface ? 

11. Circumference of base 60 inches, slant 
height 12-1 inches. Convex surface ? 
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12. The diameter of the base of a cone is 10 inches^ its slant 
height is 15 inches. lleqnired 
the convex surface. 

13. How many square inches in 
the entire surface of a cone 8 inches 
in diameter at the base, and 20 
inches in slant height ? 

14. How many square inches in the entire surface of a cone whose 
base is 10 inches and whose altitude is 24 inches ? 

15. What is obtained when the perimeter of the base of a cone or 
of a pyramid is multiplied by 4* its slant height ? 

16. If the largest possible cone should be turned out of a square 
pyramid, what decimal part would become shavings ? 


The convex surface of a 
cone or pyra'/yihZ equals the 
product of the circumference of 
its base and -}j its slant height. 


344. — Surface 1. Cut away any slice of a sphere, as an 

of Spheres. apple. What is the form thus exposed? 

2. When a sphere is bisected, the plane 
surfaces thus exposed are greed circles of the sphere. Would the 
diameter and circumference of one of these circles be the diameter 
and circumference of the sx^here ? 

3. It can be 
X)roved that the 
flat surface of a 
hemisjohere is 4- of 
its curved simface. 

How many great 
circles in the 
curved surface of 
a hemisx)here? 

4. How many great circles in the surface of a sphere ? 

5. How is the area of a circle found ? 

If H- X 0.7854 = Area of a great circle of a sphere, 

then H- x 0.7854 x 4 = Area of 4 great circles, or of the sphere; 

but H- X 0.7854 x 4 = H- x 3.1416 = Area of sphere. 
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The surface of a sphere 
is 3.1416 times the square 
of its diameter. 


6. Wliat is the area of the surface 
of a sphere 5 inches in diameter? 

Explain. 

5- X 3.1416 = 78.54 square inches. 

7. How many square inches in the surface of a 12-inch globe ? 

8. Calling the diameter of the moon 2000 mileS; how many square 
miles in its surface ? 

D- X 3.1416 = sui-face of siDhere. 

But X 3.1416 = D X (D X 3.1416), 

and (D X 3.1416) = the circumference. 

Hence D x (D x 3.1416) = Z) x circumference, and 
area of sphere == diameter x circiunference. 

9. Diameter of sidiere = 7 inches. Its circumference = 22 inches. 
What is its area ? 

10. Diameter of earth = 8000 miles. Its circumference 25,000 
miles. Area of its surface = x miles. 


345. • — Contents of 1. If a sphere should be dissected as in 

Spheres. the accompanying illustration, of what would 

it apxDear to be composed? 



3. What forms the base of each ? 
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4. Taken together, what will the bases of all the x)3n*ainicls make ? 

5. How are the contents of any one pyramid found ? 

6. What should Ave obtain by multiplying the smface of the 
siDhere (the bases of all the pyramids) by A of its radius (the altitude 
of each of the x^yramids) ? 

7. The surface of a sxhiere is 113 sq. in., and its radius 3 in. 
What are its contents ? 

8. Hoa 7 is the surface of a sidiere found? a of the radius is 
what x)art of the diameter ? 

9. Eead and explain the f olloAving : 

— X D" X 3.1416 = volume of sjohere ; but ^ ^ ; hence 

3 o 6 

~ X X 3.1416 = contents of sx)here. By cancelling, ^ve obtain 

6 

D X X 0.5236, or x 0.5236, = Contents of Sphere. 


10. The diameter of a sx)here is 24 
inches. Its contents ? 

11. IToav many cubic miles in the 
moon, if of 2000 m. diameter ? 

12. If the largest x)ossible sxdiere is 
turned out of a cube, Avhat decimal part becomes shavings and 
A^dlat x)art sxdiere ? 


The contents of a sx)here 
are equal to 0.5236 of the 
cute of its diameter. 


To be remembered : 

TT = 3.1416, used in findin; 

= 0.7854, used in findin 


iof TT 


circumferences. 

r area of circle, and 
(contents of cylinder. 


A of TT = 0.5236, used in finding contents of sjphere. 
yV of TT = 0.2618, used in finding contents of cone. 


- = 0.31831, used in finding diameters. 

TT 


346. — Compaiison Similar surfaces have the same form, 
of Similar Surfaces. 1. Are all circles similar smfaces ? Are 
all triangles ? Are all equilateral triangles ? 
Mention other similar surfaces of different sizes. 
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2. Clive values to x and y. 

4:2 = 0 ;. 6 : 2 = x. 10 : 4 = o;. 
4^:2-^ = ?/. 6':2^ = 2/* 10“ : 4^ = 7/. 

3. In the figures at the left; vdiat 
is the ratio of the side of B to the 
side of A ? Of the area of B to the 
ao'ea of A ? 

4. Compare the side of 0 with 
the side of A. Compare their 
areas. 

5. What is the ratio oi E to D? 
Of their diameters ? 

6. Compare D and F, as to diame- 
ters and as to areas. 

7. How much more water will pass 
through a 2-inch nozzle than through a 
1-inch nozzle ? 

8. A faucet with a in. opening 
will require 4 times as long to fill a tank as one with an inch open- 
ing. Explain. 

9. If a square lot 60 ft. long costs $ 300; what will one of the 
same shape 3 times as long cost ? 

10. Compare the strength of a rope 2 in. round vdth that of one 

3 in. round. 

11. If it costs mp 8.25 to gild a sphere 20 inches in circumference; 
A\diat will it cost to gild one of 30 inches ? 

12. A -I in. faucet fills a tank in 28 min. ; a -I in. faucet in x min. 

13. The ratio of two similar triangles is 25; the ratio of their 
altitudes is x. 

14. To paint a conical steei^le 30 ft. high costs ®35; to paint 
one 45 ft. high costS; at the same rate; 5? 

15. A conical tent; 16 ft. slant height; costs §5 13.50 ; one measuring 

4 ft. more would cost $ a;. 


Similar surfaces have 
the same ratio as the 
squai'es of their corre- 
sponding lines. 



A B G 



BE F 
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347, — Comparison 1 . Similar solids have the same form. Men- 

of Similar Solids, tion several similar solids. 



2. Compare the two corresponding edges in A and B. In B and 
C. In A and (7. 

3. Compare a face of A with one of B. With one of 0. 

4. Bead and explain the folloiving prroportions : — 

Edge of A : edge of ^ = 2 : 4. 

Edge of B : edge of (7 = 4:8. Siriiilar solids have 

Surface of A : surface of B = 2^ : 4r. the same ratio as the 

Surface of (7 : surface of B = : 41 cubes of their corre- 

Yolume of A : voliune oi B = 2^: 41 spondincj dimensions. 

Volume of B : voliune of O = 4" : 81 — 

5. G will weigh how many times as much as A ? As B ? 

6. If a 2-inch sphere weighs 1 lb., how much will a 6-inch sphere 
weigh ? 

7. If a rectangular bin, 5 ft. long, contains 75 bu. of oats, how 
many bushels will a similar bin, 12^ ft. long, contain ? 

8. It requires 90 min. to fill a cylindrical tank, 3-1 ft. in diameter. 
At the same rate how many minutes will be required to fill a similar 
tank, 14 ft. in diameter ? 

9. If a coil of wire iveighs 48 lb., what will a coil of similar 

wire, diameter, Aveigh ? 

10. Compare a -Lin. cube Avith a cubic yard. 
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348. — Mensuration. 1. Tiiid tlie cost of plastering the .walls 
Written, and ceiling of a room 18 ft. long; 15 ft. wide^ 

and 9 ft. high; alloAving -J- of the area of the 
walls for openings and wood-covered portions. Price 12 t^ per 
square yard. 

2. Pind the area of a right triangle; base 25 ft.; hypotenuse 
60 ft. 

3. A rhomboidal field contains 5 acreS; and measures 50 rods 
along a straight road. How wide is it ? 

4. jSTame the six quadrilaterals and the four 

Draw a trapezoid and its equivalent rhomboid and rectangle. 

5. Eequired the contents of the surface of a stick of timber 18 
ft. long; 4 in. thick; 8 in. wide at one end; 12 in. at the other. 

6. The diagonal of a trapezium is 22-1- ft.; and the perpendiculars 
drawn from the vertices of the angles opposite it are 16 ft. and 12 
ft.; respective^. What is the area of the trapezium ? Draw it. 

7. Pind the cost of 28 six-by-four joistS; averaging 18 ft. in 
length; at ^ 32 per M. 

8. What is the area of a walk 3 ft. wide; around a semicircular 
flower-bed; the straight edge of which measures 12 ft. ? 

■ 9. There is a difference of 6 in. in the diameter of the wheels of 
a carriage. The fore-wheel turns 1000 times in going a certain dis- 
tance. The hind-wheel turns x times and is 4 ft. in diameter. 

10. What is the axis of a sphere 4 ft. in circumference ? 

11. Prom a sheet of zinC; weighing 16 lb.; and measuring 8 ft. by 
4 ft.; a square was cut; reducing its weight to IIT lb. How long 
was the square ? 

12. Plow much ground is covered by 12 cords of 4-ft. wood piled 
2 ft. high ? 

13. A granite sx^here barely clears a gateway 2 feet wide. Pind 
its contents. 

14. Three semicircles are so arranged that their 3 ft. diameters 
enclose a triangle. Pind the area of the whole figure. 
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349 . — Mensuration. 1. A span of horses draws a load of brick 

Written. weighing two tons. The brick are of the 

ordinaiy size^ 8x4x2^ and weigh 100 lb. 
to the cubic foot. How many bricks in the load ? 

2. Pind the contents of a cone 6 in. in altitude and 2 in. in 
diameter at the base. 

3. Find the slant height of a square pyramid 12 in. in altitude, 
base 8 in. on a side. 

4. Find the entire area of a hemisphere 15 in. in diameter. 

5. How long is the equator, the equatorial semi-diameter of the 
earth being 3963.296 miles? 

6. Compare the perimeters of a rectangular field 60 rd. by 30 
rd., of an equivalent square field, and of a circular field of the same 
area. 

7. The inside dimensions of a cellar are 16 ft., 12 ft., and 8 ft. 
The wall is to be two feet thick. How many cubic yards of earth 
Avill need to be removed ? 

8. A cylindrical 8-inch driven well is 7 6 ft. deej:). How many 
cubic feet of earth, etc., have been taken out ? 

9. One fire engine throws a 2-inch stream, another a l|-inch 
stream. Compare the amount of water thrown. 

10. One piece of shafting 2 in. in diameter weighs 300 lb. What 
is the weight of a similar piece 3|- in. in diameter ? 

11. ilow deep shall a 12-ft.-square bin be made to hold 1728 
bushels ? 

12. How many cords of wood in a section of a giant pine 18 ft. 
long and 16 ft. in diameter ? 

13. If a 2-inch rope breaks with a weight of 8000 lb., what 
weight might break a similar rope 3 in. in circumference ? 

14. Give area of basin required for a fountain that throws its 
spray out 15 feet. 

15. A cone of cinder 50 ft. high is 314.16 ft. in circumference at 
the base. What is the shortest line of ascent ? 

16. A park 1 m. scjuare is bounded b}^ a 10-ft. walk inside the 
wall. Flow many squares of cement cover the walk ? 
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350 . — Defi^^itioxs. 


[FOR KEF 

Acceptance. The formal agree- 
ment by signature of a drawee to i^ay 
a draft according to its terms. 

Agent or Correspondent. One 
employed to transact business for 
another. 

Assessment.*' Money collected 
from shareholders in stock companies 
to meet losses or exiDenses. 

Assessors. Officers who estimate 
the value of taxable property and 
apportion the tax to be raised. 

Average of Accounts. Tlie proc- 
ess of finding the equated time for 
the payment of the balance of an 
account. 

Bank. A corporation formed to 
trade in money and securities, or for 
the custody and loaning of money. 

Bank Discount. The allowance 
made to a bank by the holder of a 
note for having it paid to him before 
maturity. 

Base. The number of which a 
percentage is taken. 

Bill of Exchange. A general term 
for foreign or domestic drafts, espe- 
cially for the former. 

Bonds. A series of interest-bearing 
notes of a- government or corporation. 

Broker. An agent who buys and 
sells securities or other i^roperty. 

Brokerage, A broker’s fee or com- 
mission. 


EREXCE.] 

Capital. Money or other property 
invested in business. 

Charter. A special act of a legis- 
lature setting forth the rights and 
duties of a corporation. 

Check. A depositor’s order for the 
payment of money by his bank. 

Commission. A percentage paid 
to an agent for transacting business 
for another. 

Compound Ratio. The indicated 
product of two or more simple ratios, 

as 3 : 2 X 4 ; 8, or ^ 1 • 

4:8/ 

Cone. A solid having a circle for 
its base, and tapering uniformly to a 
point, the vertex of the cone. 

Consignor. One who sends mer- 
chandise (a consicjnment') to an agent 
(the consignee) to be sold. 

Corporation. A company author- 
ized by charter to transact business as 
a single individual. 

Coupons. Interest certificates at- 
tached to bonds. 

Days of Grace. Three days, in ad- 
dition to the time named in a note, al- 
lowed by law in most states for the 
payment of a note by its maker. 

Discount. An allowance deducted. 

Tnie Discount. The difference be- 
tween the face and the iDresent worth 
of a debt due at a future time without 
interest. The interest on the x)resent 
worth. 
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Dividend. Profits of l3usiness di- 
vided among stockholders in propor- 
tion to their shares. 

Draft. An order sent by one party 
to another, requesting him to pay a 
specified sum to the order of some 
one named. 

Sigh t D raft. One loay abl e when pre- 
sented to the drawee. 

Time Draft. One payable at a spec- 
ified time after sight or after date. 

Drawee. The party ordered to pay 
a draft. 

Drawer. The maker of a draft. 

Duties or Customs. Taxes laid by 
the government on imported goods. 

Duty, ad valorem. A tax of a cer- 
tain per cent of the cost of imports in 
the country where they are bought. 

Duty, specific. A fixed tax levied 
on imports according to weight, num- 
ber, or measure. 

Equation of Payments. The proc- 
ess of finding when several debts due 
at different times may be paid at one 
time without loss to either debtor or 
creditor. 

Exchange, A method of making 
payments or collections in distant 
places, by means of orders or drafts, 
without the actual sending of money. 

Extremes. The third and fourth 
terms of a ratio. 

Face of Note, Check, or Draft. 
The sum for which it is written. 

G-ross Weight includes the mate- 
rial used in packing. 

Imports. Merchandise brought 
from a foreign countiy. 


Indorsement. A signature on the 
back of negotiable paper. A record 
of payment on the back of a note. 

Indorser. One who puts his signa- 
ture on the back of a note, check, 
draft, etc. 

Insurance. Compensation for loss 
by fire or other disaster. 

Annual Interest. Simple interest 
on the principal, and simple interest 
upon any overdue interest. 

Comx)Ound Interest. Interest reck- 
oned on both tlie principal and the 
overdue interest added to the princi- 
pal as often as due. 

Exact Interest. Interest computed 
for parts of a year by taking the exact 
number of days and reckoning 305 to 
a year. 

Leakage and Breakage. A dis- 
count for liquors lost from ca.sks or 
bottles during importation. 

Maker of a Note. The one who 
makes the promise and signs it. The 
promlssor. 

Market Value. Present value in 
open market. 

Maturity. The time when a note, 
draft, or bond falls due and is legally 
payable. 

Means. The second and third 
terms of a ratio. 

Negotiable Paper. Notes, drafts, 
or other written obligations that may 
be bought and .sold. 

Net Price or Cost. The price or 
cost after all discounts or charges have 
been deducted 
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Net Weight. Weight exclusive of 
packing material. 

Demand Note. One payable at the 
demand of the holder. Time Note. 
One payable at a specified time. 

Intere.st-bearing Note. One con- 
taining the words “with interest.” 

Promissory N ote. A written prom- 
ise to pay a specified sum of money. 

Partial Payments. Payments in 
part of a note or debt. 

Par Value. Face value. 

Payee. The one to whom or to 
whose order a note, check, or draft is 
payable. 

Percentage. The imocess of com- 
puting by hundredths. The part of 
the base indicated by the rate per cent. 

Personal Estate. Property exclu- 
sive of land and buildings. 

Policy. The written agreement 
given to the insured by the under- 
writers. 

Poll-tax. A uniform tax on per- 
sons of a certain class. 

Port of Entry. A city or town 
containing a custom-house, where 
U. S. duties are paid. 

Premium. The sum paid for insur- 
ance. Excess of market value above 
IDar value. 

Present Worth. The sum that, 
at the' present time, will pay a non- 
interest-bearing debt due in the future, 
without loss to either debtor or 
creditor. 

Proceeds or Avails of a Note. 
The sum for which the note is sold. 
Its maturity value less the bank dis- 
count. Net ■ Froceeds, What is left 
after all charges have been deducted. 


Proportion. An expression of the 
equality of two ratios. 

Pyi'amid. A solid, whose base is 
a regular polygon, and whose sides 
are triangles meeting in a common 
point, the vertex of the pyramid. 

Rate per cent. The number of hun- 
dredths used ill finding a percentage. 

Real Estate. Land and buildings. 

Remittance. Money or negotiable 
paper sent to another. 

Share. One of the equal parts into 
which corporation capital is divided. 

Slant Height. The shortest dis- 
tance from the vertex of a cone or 
pyramid along the outside to the base. 

Sphere. A solid having a curved 
surface equally distant from the cen- 
tre at every point. 

Stocks. Shares in the capital of 
corporations. Government or corpora- 
tion bonds. 

Stock Certificate. A statement 
given by a corporation, showing the 
par value and the number of shares 
owned by a stockholder. 

Stockholders. Owners of the capi- 
tal or stock of corporations. 

Tare. An allowance for the weight 
of boxes, bags, etc., used in packing 
goods. 

Tariff. The list of dutiable articles 
with the rate assessed on each. 

Taxes. Money raised by govern- 
ment for public uses. 

Term of Discount. The time be- 
tween the day of discount and the day 
of maturity. , 

Underwriters. Insurance com- 
lianies. 
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Miscellaneous Exercises. 

Oral. 


351. — 1. What makes a frac- 
tion larger ? 

2. What is it that shears liow 
many times the denominator of 
a fraction is contained in its 
numerator ? 

3. In how many 40ths ? 

4. AVhat is the ratio of to 
A*? 

G • 

5. Compare 16-^- with 3^. 

6. Add aud||. 

7. From 7-f take 6-J-. 

8. 16 X -Ip 8i = $ X. 

9. ISf % of $ 14.40 = !>!«. 

10. 17 is I of f a;. 

352. — 1. -f of 48 is 80% of a;. 

2. i is -| of a:. 

3. 7:3i = l-|:a;. 

4. 6 is !■% of what ? 

5. 0.06 X 1.20 = a;. 

6. 0.006 X .0120 = a,-. 

7 . = 

8. 4.2 -- 0.007 = a;. 

9. 0.42 --70 = a;. 

10. 0.042 - 0.0007 = 0;. 

353. — 1. 3^-% of 500 = o;. 

2. ^ 2 is what % of 800 ? 


3. $ 6 is I % of what nnmher ? 

4. What per cent of a 2 ft. 
cube are 3 cubic feet ? 

5. A miller takes 4 quarts^ 
or x% toll^ out of every bushel. 

6. Spent S 27, or 30% of my 
money. I had ^ remaining. 

7. What rate of income have 
I on an 8000 house, rented at 
$ 40 a month. 

8. The tax is 15 mills on a 
dollar, or :<;%. 

9. ^ 160 is 0.8% of § ft;. 

10. Wages are increased 10%. 
Men that now receive $ 1,65 
formerl}^ had § ft;. 

354. — 1. $22.50 is what % of 
§750? 

2. L of the selling price was 
gain. The gain per cent ? 

3. Selling at $ 3.50 I lost 
12-1%. MTiat should I have 
gained by selling at § 5 ? 

4. Sold stock at 120 that cost 
125. Loss % = ft;. 

5. 10^ is 125% of what? 

6. Sold for §2, and gained 
400%. 
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7. A inecliciiie costs 

16^ a gallon and sells for $ 1 an 
8 oz. bottle; or xfo of tlie cost. 
(IG fluid ounces = 1 pt.) 

8. A yd. = X ft. y in. 

9. Cost of f lb. at L an oz. 

10. If from 4 of my money 

I had taken $ 2.50, of my 
money would have remained. 

355. — 1. 43- X 2-1 X a; = 25. 

2, 0.0375 = what common 
fraction ? 

3. Change f of a week to 
hours. 

3. A mile = how many feet ? 


4. 


37A X 


-=x. 


‘25x3 

5. Divide 4 into three equal 
X^arts ; 3 such x>arts make how 
much ? 

6. -2A of If = what ? 

7 9 8 1 A4 1 a_ 

‘ 8 2 8' G 4 4 1 () 

= X. 

8. 2| ]30unds = x ounces. 

9. 33| -4- 6| = what ? 

10. Add 

11. Eepeat the table of length 
measures, giving the value of 
each unit in feet. 

356. — 1. Sum of x^idine num- 
bers between 20 and 30. 

2. G-. C. D. of 51 and 85. 


3. L. C. M. of G, 8, 16. 

4. 33;}% of 7} yards. 

5. 20% of half a million. 

6. 41f yd. at ^ 0.12-}. 

7. The square root of 90,000. 

8. Surface of a 10-ft. cube. 

9. 20 da. interest of $ 120. 

10. Proceeds of a 60-day note 

for f 800^ 9%, without grace. 

357. — 1. Longest straight line 
that can be drawn on a 6 x 8 
sheet. 

2. Cost $ 18. Proceeds of 
sale qp 22. Gain per cent ? 

3. Sold at 1% commission 
and earned - 40. Sales ? 

4. $ 36,000 insurance at f %. 
Premium ? 

6. Date of taxation, 16 on 
•ip 1000. Prox:>erty tax, § 112. 
Assessed value of x)rox)erty ? 

6. 8: 24 = 7-}: a;. 

7. Weight of an inch cube, 
10 oz. Of a 5-inch cube ? 

8. Cost of an acre at 10^ x:)er 
square foot. 

9. Square root of 2-}. 

10. Cost of 11 at ?p 2 a dozen. 

358. — 1. Add 8 to | of a 
number, and we liaAm 32. The 
number ? 
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2. Gf yd. cost f o-i. 20 yd. ? 

3. Divide 50 in tlie ratio of 
T to 3. 

4. How many yards of carpet 
will be needed for a hall 9 ft. by 
15 ft. ? 

5. A .building lot contains 
3;382 scp ft. and is 100 ft. long. 
How wide is it ? 

6. Cost of gross at 8 for a 
dime. 

7. Divide 0.6 by 0.015. 

8. 4xV256 = a;l 

9. i is what per cent of a ? 

10. An arc of 80° is what part 

of a circle ? 

359 . — 1. A house bought for 

3,200 was sold for ei? 3,000. 
What per cent was lost ? 

2. f 21 pays for how much 
insurance at f % ? 

3. 12L% of 64 is 33A% of a;. 

4. Find the interest of ^ 400 
for 66 days at 6%. 

5. What is an agenFs com- 
mission at 1A% on ^ 3,000 ? 

6. What will pay a note of 
^ 500 that has been running of 
a year at 9 % ? 

7. Cost of 5 yards at ^ 1.50 a 
yard, 33^^ discount. 


8. Bought 3 for 4^^ and sold 
at the rate of 2 for 3^. Did I 
gain or lose, and how much ? 

9. Bought for .‘i? 10 and sold 
for $ 2.50. What per cent was 
lost? 

10. What did I pay as an 
assessment oi 2(fo on 15 f 100- 
shares of stock ? 

36Q. — 1. What is the x>orim- 
eter of an equilateral triangle 
whose side is 3|- ft. ? 

2. How many feet in 4A rd. ? 

3. How many degrees does 
the long hand of a watch move 
over in 25 minutes ? 

4. What is my milk bill for 
3 weeks, 3 pints being taken 
daily at a quart ? 

5. Cost of 49 lb. of flour at 
$ 5 per barrel. 

6. Cost of 12f yd. at *1? 2 a 
yard. 

7. Contents of a piece of cloth 
containing 240 A-inch checks. 

8. What will 5 tons of coal 
cost at 4^ a ^Dound ? 

9. My Aveight increased from 
150 to 175. What AAms the per 
cent of increase ? 

10. The side of a rhombus 
measures 6-| in. Its perimeter 
is what ? 
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361. — 1. 9 months interest of 
$ 200 at 8%. 

2. How long will ^ 500 be in 
earning -t of itself at 5 % ? 

3. f yd. is what X)art of -J 3 ^d.? 

4. What is the ratio i to ^ ? 

5. 13.1- = means ; 

one extreme is 27. The other ? 

6. The junior partner has |- 
the cax^ital and f 720 gain. What 
is the whole gain ? 

7. What time is it A\dien the 
hours before noon equal the hours 
after noon ? 

8. Eighty cents remains after 
losing 2 dimes and spending 4 of 
my money. I had sp x at first. 

9. A can do of his Avork 
in 20 minutes. When will he 
finish if he begins at 10 a.m. ? 

10. Hoav many yards of 3 in. 
bandages can be made from 7 
yards of yard-A\dde linen. 

362. — 1. If it is f of a mile 
to tlie post-officCj how far ^yill 
you travel in making 7 round 
trips to it ? 

2. It is between 10 and 11^ 
and the long hand has moved 
OA^er 72° since the clock struck. 
What time is it ? 

3. Hoav Avide is a 3 ^ard of rib- 
bon that contains 1 sq. ft. ? 


4. To f add its cube. 

5. Hoav many acres in a farm 
^ mile square ? 

6. Eroni take its square. 

7. 4 : a; = .a; : 9. 

8. The inverse ratio of | to ? 

9. The perimeter of a square 
10 A. field; or ^ of a sq. mile ? 

10. What per cent of a day has 
gone at 2 p.m. ? 

363 . — 1. 0.075 X 0.4 = cr. 

2. -J- yd. at n? 2 , and 1-| yd. at 
37J-^ cost ^ X. 

3. What cost 4-| yd. at 5? 1.25 ? 

4. What shall I pay for 161- 
lb. at 18^ ; and 87-|- lb. at 32^ ? 

5. Hoav many eggs in a basket 
if 12 are bad and 96% good ? 

6. Hoav many 18 in. naj^kins 
Avill cover a table 2 yards square ? 

7. At 4 a dozen hoAV many 
brooms can be bought for f 2.50 ? 

8. q? 12-J- is 8^% of Avhat ? 

9. 25 eggs at 25 a dozen ? 

10. What Avill ^ 62.50 amount 

to in 200 months at 6% ? 

364 . — 1. Sold for f 16 and 
gained 33J-%. What per cent 
should I have gained at 15 ? 

2. G-aA^e 2 for a bunch of 
108 bananas. What per cent Avas 
gained by selling 2 for 5 cents ? 

3. lOi lb. cost 2.60; 21 lb.? 



AVRITTEN 

4. Is it better to buy for § 4 
and sell for ^ 4.50, or to sell for 
$ 8 wliat is bought for 7 ? 

5. A can roof a house in 3 
days; B, in 4 days; both in x. 

365.— 1. Addl2J^,195^,10A-i 

2. From lOSy^^ take 

3. Find the cost of 18 J yd. at 

,1i; 3.371. doz. at 1 166 1. 

4. 4650 lb. coal at $ 5.40 ; 37 
bbl. cement at 1.58|; -J- off, special 
discount. 

5. (6.25 -31) -(31 -0.275). 

6. f of a lot of land sells for 
^ 1185.50. What is the rest of 
it worth at that rate ? 

7. 0.6825 less = oj. 

8. A can do i of a x^iece of 
work in a day. B can do the 
work in 5 days. Together they 
can do it in x days. 

9. From mile take 15 1 rd. 

10. From ii cu. ft. take 19 
cu. in. 

11. At I* a yard, how many 
yards can be bought for $ 17 ? 

12. Find the cost of i gal. at 
121^^ a quart; 25 eggs at 20^ a 
dozen ; 11 quires at 2.50 a 
ream ? 

13. How many square feet in 

of an acre ? 

14. 1728 sq. ft. = what frac- 
tion of an acre ? 
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I 366. — 1. My xR’ofits of 35% 

I were 210 one week, and ^ 180 
j the next week. My sales for 
I boBi weeks were x. 

I 2. Sold a house at an advance 
of 18% for 5? 3240. What was 
its cost ? 

3. Bought goods for .i? 400 at 
a discount of 10 and 5%, and 
sold at the same x>rice discounting 
5 and 10%. Did I gain or lose, 
and what ? 

4. Deceived % for collecting 
X dollars, and earned f 22.50. 

5. Sold to A for $ 400 ; he 
I sold to B for ^ 500. His gain 
[ and mine were at the same rate. 

I What Avas the cost to me ? 

6. Bought 2000 lb. of sugar at 
4|, and sold 18 lb. for $ 1. AYhat 
was my gain x)er cent on a iDoimd ? 
On the Avhole lot ? 

7. A dealer sold two bicycles 
for $ 100 each. On one he gained 
25%, and on the other he lost 
25%. Total gain or loss ? 

8. Had I better 

cash or $.260 in 3 months ? 

9. Sold 60% of a lot of land 
for Avhat | of the Avhole cost. j\ry 
gain Avas a;%. 

10. 288 is many 5ths 

of 84 ? 
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367. — 1. Describe one’s posi- 
tion after travelling 600° cine 
west. 

2. 186,360- -f- 5,280 = 186,360 
12.V 

4. 1 4_ 22 j a a_ _ /). 

“• ^ (J 1 if G 3 4 3 *^* 

5. The times at which suc- 
cessive miles of a bicycle race 
were completed were : 

li. min. sec. li. min. sec. 

2 2 10 2 10 1-1 

2 4 46-1 2 12 45f 

2 7 26-1 2 15 27|- 

Dincl the average time for the 
five miles. 

6. If tlie wind through a tree 
pulls at each of 50,000 leaves 
with a force of 1 oz., what is the 
strain on the trunk ? 

7. 1,000 strips of canvas are 
wanted 38 in. long. In cutting 
every 20 strips 1 foot is Avasted. 
Hoav many yards must be bought ? 

8. Six dogs can lift 800 lb., 
but they can pull 4 sledge loads 
Aveighing together 9 times as 
much. Find by cancellation each 
dog’s share of each load. 

9. CaxDital $ 23,000, profits 
$3,680 or x%. 

10. $ 238 at 7% for 178 d.. 


368. — 1. Amount of a $ 525 
note, 1 yr. 17 d. after date, at 5 % . 

2. Proceeds of a $ 2,750 note 
discounted 117 days before ma- 
turity, at 7%. 

3. Cost of putting a 6-inch 
coating of loam on a garden patch 
60 ft., by 36 ft., at 50 a cubic 
yard. 

4. My agent’s commission is 
21-% on a purchase of hides, all 
expenses being coA^ered by a 
remittance of $1132. Freight 
cost $ 25. Eequired his com- 
mission. 

5. EecoA^ered $ 8,500 insur- 
ance on a total loss. What Avas 
my actual loss of 34% ? 

6. The surface of a hemi- 
spherical dome 15 ft. high is a; 
sq. ft. 

7. A cubic foot of iron Aveighs 
450 lb., a 15-in. cannon ball, x lb. 

8. A cylindrical oil tank 3-1 
ft. by 22 ft. holds x gallons. 

9. The compound interest of 
$350 for 2 yr. 3 mo., at 4%, 
is $ X, 

10. A note for $500 running 
18 mo. has had tAvo semiannual 
$ 100 payments. What is noAV 
due ? 
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369 . — 1. Find tlie average receipts for a full day at an office 
wliicli is closed from Saturday noon to Monday morning^ and takes 
in ^ 72447.84 in three Aveeks. 

2. What per cent of discount lets a f 225 horse go for $ 185f ? 

3. A conical sugar loaf 6 in. at the base and 1 ft. high Avould 
make a square cake 1 in. thick^ x in. wide. 

4. What is the rate of duty on jewelry if f 402.50 is charged on 
an invoice of $ 14^0 ? 

5. After my bill has been reduced by successive discounts of 
20% and 10%, I can pay it for q? 101.664. What Avas the gross 
amount charged ? 

6. A debt bearing 7 % interest increases $ 61.52 by standing 2 yr. 
1 mo. lioAv large is it at first ? 

7. In 1885 aluminum sold for 5? 12 a pound. In 1895 it can be 
bought for 35 cents. What is the per cent of reduction? 

8. China is to pay Japan a Avar indemnity of ^160,000,000. 
One half is to be paid at once, and the remainder in 6 years, Avith 
simple interest at 6%. What Avill be the amount of the second 
payment ? 

9. The successful candidate receded 6,750 votes. His opponent 
had 3,825. TIoav Avere every 100 Amtes dhdded ? 

10. What is the tax rate on f l Avhere $73,000 are to be raised on 
a Amluation of $ 5,309,090. 

11. If the G-reat Pyramid covers 13 A., hoAv long is one side ? 
Hoav much more stone Avould be required to make a prism of the 
same base and altitude ? 

12. Hoav large a square could be made from the coAmr of a 3-inch 
ball? 

13. $ 1,200 is due Avith interest and Avithout grace in 1 year. If 
half is xDrepaid noAV, hoAV much Avill discharge the debt at the end of 
6 months ? 
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370 . — 1. A mail, engaged at qp 45.00 a month, worked from Dec. 
14 to May 9. His wages lyere x dollars. 

2. I bought 1185 lb. of hay, at I'jp 19.50 per ton, for x dollars. 

3. The assessed value of an estate is $ 55,000. The house is 
assessed for .*]? 28,200. The property has a frontage of 36 ft. and 
is 126 ft. deep. The land is assessed for a; dollars per foot. 

4. Water freezes at 32° above 0 (Fahrenheit) and boils at 212°; 

but, according to the Centigrade thermometer, it freezes at 0° and 
boils at 100°. 68° F. equals a;° 0. 

5. Bought an estate comprising 19,367 sq. ft. for $ 27,800. I sold 
the buildings for $2685, and paid the interest on a mortgage of 
^ 12,500 for 3 years at 5%, also $ 565.00 for taxes. I then sold the 
land at ^1.45 per sq. ft. I gained or lost x dollars, not counting 
interest on my money. 

6. The last reading of my gas-meter was 67,300 cu. ft. The iDre- 
vious reading was 64,900. At $ 1.50 per thousand, with a discount 
of 15 ^ per thousand ft., my gas bill was a; dollars. 

7. By Avorking every Aveek day in the month of August, Avhick 
began on Sunday, a boy picked 2-1- bu. of berries, which he sold for 
61-/ a quart. He earned x cents a day. 

8. Mr. BroAvn is taxed for x dollars. His tax bill is $ 110.00, 
including $ 2.00 for poll tax, the rate being 9 mills on a dollar. 

9. A man received x dollars for saAving a pile of cord Avood, 36 ft. 
long and 4 ft. high, @ $ 1.50 per cord. 

10. Taa^ coaches set out on the same journey. The red one com- 
Xdetes -g- of it, the yellow one, Which is greater, the distance 
betAA^een them or the distance the yelloAV one has to go ?. 

11. T wo ships sail the same course in opposite directions. One 
has finished -j\, the other -f- of it. What part of the Avhole distance 
lies betAATen them ? 

12. For 1895 a clerlCs salary AA’^as $ 1242. It had been increased 
10 % in 1893 and 8 % in 1894. What AAms it in 1892 ? 

13. What Avas the per cent of increase from 1892 to 1895 ? 
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371 . — 1. How far is a man from his starting-point^ who travels 
i west 48 miles, then due north 62 miles, and then east 14 miles ? 

I 2. Show that 90 days^ interest on any sum of inoney at 4% is 

! found by removing the point two places to the left. 

I 3. 15° difference in longitude makes an hour’s difference in the 

I time of sunrise. The sun rises at 4.50 at A ; at B, 80° farther 

west, it is then what o’clock by sun time ? 

I 4. Each side of a triangle measures 30 ft. Its area is x. 

5. A lot containing 30,000 square feet is ^ as Avide as it is long. 
What Avill it cost to fence it at 12-i ^ a running foot ? (What, part 
of the lot makes a square ?) 

6. A cubic foot of distilled Avater Aveighs 1000 oz. The Aveight of 

any substance, as compared Avith that of an equal bulk of pure 
Avater, is called its specific gmvity. The specific gravity of Avater 
is 1; of gold, 19.2585 of cork, 0.240; of pure alcohol, 0.794. What 
is the specific gravity of granite that Aveighs 165f lb. to the cubic 
foot ? 7. What does a gallon of alcohol Aveigh ? 

8. Bought railroad stock at 114|, and sold at 117-1-, the imrchaser 
in each case paying brokerage. What was my profit on 200 
shares ? 

9. f carpeting is used for a room 20 feet square. The AA^aste in 
matching is 6 inches to a strip. The cost at ^ 1.75 per yard is x. 

$800 — Chicago j iTiaA^Jv f^/j 1896, 

SYCHOV date I promise to pay to the order 

of '^cyido^v Baecryny 

(oicjlxt IBiA'icOved Dollars 

at the ol'cyith 

! Value received, 

I DteZeyb 


10. This note AAms discounted April 17, at 5%. Proceeds? 



246 



■WRITTEN EXERCISES. 

372 . — 1. If of a clay's wages are 8 140. vrliat shall be paid for 

of a day ? 

2. is what number? 

3. A merchant gains 74% by selling goods for 8 2128.50. AVliar 
did they cost? 

4 24 carat gold is piu’C gold. What per cent of alloy in 14 
carat gold ? 

5. Bought 300 gross of files listed at 8 14.25. at 20. 10. and 5 on. 
Eecjiiired the cost. 

6. A dealer obtained 8 480 for a piano on the list price of which 
he had discounted 50%. He still made a profit of 20%. Aliat did 
it cost him ? 

7. Bought 815.000 worth of goods on 4rmonths. and sold imme- 
diately for 8 14.900 cash.. Honey being worth 5%. what did I gain ? 

8. The diameter of a circle is 20 in. Find the side of an 
approximately ecpial sctiiare. 

9. How many cubic inches will a box contain. 9 by 12 by 15 in., 
outside measure; if it is made of 4 in. stirfi. 

10. A was to receive f, B and C the 'remainder of a becpiest of 
8 18.000. C died; and his share vras ecjuitably divided between A 
and B, What did each receive ? 

11. What .sum will cancel a 5% note for 8 763. dated April 19; 
1894. and matiu’ing Aug. 11. 1896 ? 

12. If a speculator saves himself from failure by btorrowing 
8 50.000 for 4 hours at 1% per day. how much interest does he 
PW 

131 I bought cloth by the meter (39.37 in.'), and sold at the same 
price per yard. lYhat ]jer cent did I gain ? 

14. The 600 shade trees in the common are mcreased in five 
years to 1350. What is the yearly per cent of increase ? 

15. A 17 in. square of basket work is plaited into 289 small 
SQuares. How wide is the material used ? 
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373. — 1. is the semiannual dividend on Id S 50 shares of 

7 ^0 railroad stock ? 

2. government bonds yield an annual income of S 1000. 
llliat is their face ? 

3. Hov many shares of stock that sell at a premium of 37-4 can 
be bought for S 5.000. no brokerage ? 

4. S 120 yields S 8 annually. IVliat rate per cent is this ? 

5. l^diat is the market value of 25 shares of Zsevr York Central 
stock at 46 1 premium ? 

6. Paid S 200 for a share of telephone stocly. and received an 
annual dividend of S 10. Tliis vas per cent on my investment. 

7. lYhat does a S 6.500 mortgage yield semiannually at 5-4 5^? ? 

8. Stone & Co. purchase S 1.500.000 cin’ bonds at 2f^ premiinm 
one third of 'which they sell at a premium of 41. one third at 5|-. 
and the remainder at 1^. IVhat is their profit, the cost of selling 
being f % ? 

9. Sold a 7% mortgage for 8 3.000 at 25 5^ premimu; and bought 
6% railroad stock v.ith the proceeds. Did I increase or lessen my 
income, par of stock being 8 50 ? 

10. TYLiich is the better investment. 5% stock at 120. or at 

150 ^ ^ — or — ^ 

11. 8 328 is my annual income from 4% stock. THiat is it- 
v'orth at 8 125 per share ? 

12. A charitable organization has the follovring assets. TTLiat is 

its annual income ? 8 6.000 in 5% mortgages: 8 25.hn0 in govern- 

ment 4's: 900 shares 4% stock: 2.000 810 shares yielding 34-41 
semiannually. 

13. A watch appears to be 5 h. slovr because of a change of longi- 
tude. Has it been taken east or vrest. and how many degrees ? 

14. A side of a hexagon is 6 in. Pind the distance between its 
parallel sides. 15. G-ive the area of the hexagon, and that of the 
largest circle to be dravm within it. 
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374 . — Questions 1. Is a fraction a number ? 2. jMention 

on Piinciples and four integral units of different kinds and four 
Methods. fractional units of different values. 

3. Show how the fundamental process of 
arithmetic may be reduced to two^— putting numbers together and 
separating a number into parts. 

4. Show the effect of moving the decimal point. 

5. What is the difference between a decimal and a common frac- 
tion ? 

6. Show why doubling the denominator halves a fraction. 

7. Explain the principle on which the change of a fraction to 
larger units is based. 

8. How is the number of decimal places in the product deter- 
mined ? Explain why this is so. 

9. When does a note begin to draw interest? 10. Why are 
notes sometimes indorsed ? 

11. Why does multiplying the antecedent multiply the ratio ? 

12. What is the difference between specific and ad valorem duties ? 

13. Show why pointing off two places from the right of a prin- 
cipal gives 2 months^ interest at 6%. 

14. Why do leap years contain 366 days ? 15. What are the natural 

divisions of time ? 16. Why will your watch be an hour fast if you 

go 15° west ? 

17. Why should a 5-inch ball be 125 times as heavy as a 1-inch 
ball of the same material ? 

18. Why should a pound of feathers be heavier than a pound of 
gold ? 

19. How would you show the ratio of circumference to diameter 
to be 3.1416 ? 

20. What is meant by saying that the specific gravity of cork is 
0.240 ? 

21. Show by a drawing that the square of the hypotenuse equals 
the sum of the squares of the two short sides of a right triangle. 
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375 . — 1. If 38 1 bushels of turnips cost »1p28f, what will 12-1 
bushels cost ? 

2. The cost of 50 gallons of molasses is f 25. If I is lost by 
leakage, and 20 gallons are sold at 62 a gallon, at what price per 
gallon shall the remainder be sold to gain $5? 

3. A gentleman paid f of his money for a farm ; had he paid 
Ijp 100 more, he would have paid his money. The farm cost f x. 

4. An agent received 32 as his commission at 4% for buying 
flour at Ji? 5 a barrel. How many barrels were bought ? 

5. At 21-% discount, what shall be paid for 4% stock so that the 
annual income shall be $ 2400 ? 

6. A house was sold for qp 1850 at an advance of 15 % on the cost. 
What would it have brought at a gain of 20% ? 

7. Three drovers rent a 9-acre field at qp 5 an acre. A puts in 6 
cows for 2 months ; B, 9 cows for 1 month j and C 12 cows for 2 
months. What should each pay ? 

8. 75% of a farm is arable ; of the remainder, 80% is pasture, 
and the remaining 3 A. 20 sq. rd. is Avaste. What is the area of the 
farm ? 

9. Hoav long must a stick of timber be AAdiich is 14 feet scpiare 
throughout its length and Avhose A^olume is 100 cubic feet ? 

10. A rectangular field is 64.8 rods long and 36.05 rods Avide, and 
a square field is of equal area. At qp 1.10 a rod, 
hoAv much more Avill it cost to fence one than the 
other ? 

11. The accompan^dng figure rejDresents a sur- 
face containing 15,37 6 square feet. Bind the length 
of miij connecting the middle point of tAvo sides. 

12. Memorandum. — ISTote for .ipl824, dated 
Chicago, Oct. 10, 1895. Payment of qp 500 Avas 
made April 25, 1896. What A7as due Jan. 2, 1897, interest at 
6 %? 
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376 . — 1. Eroiii a field containing 60 A.^ I sold a corner 100 rods 
long and 40 rods wide. What % remained ? 

2. I paid ^ 26 for linolennp at $ 1.26 per square yard. The length 
of my floor Avas 16 ft. What Avas its Avidth y 


3. What is the rate of interest AAdien Jj? 62.60 is paid for the use 
of $ 800 for 1 yr. 3 mo. ? 

4. I paid 1% brokerage on a sale of Avheat at ^ 1.15 a bushel. 
The brokerage Avas f 63.48. Hoa\^ much A\dieat Avas sold ? 

5. Sold my carriage at 30% gain, and Avith the money bought 
another, ayMcIi I sold for qpl82 and lost 12J-%. What did each 
carriage cost? 

6. A owns f of a manufacturing plant. The plant is valued at 
§48,870. A sells a part of his interest for §10,860. What i^art 
of his interest does he sell ? 


7. What rate of interest do I get for my money AAdien I buy 6% 
bonds at 108 ? 

8. A horse tied to a stake can graze over 218^ sq. yd. of surface. 
Hoa7 far from the stake ? 


9. Hoav many acres in a street 1|- miles long and 4 rods AAude ? 

10. A man Avith § 27,000 has his choice of tAvo equally safe 
investments, — a 6 % mortgage, or bonds at 136 paying 7% on the 
par A^alue. Which AA^ould you adAuse him to take ? 

11. An irregular piece of land, containing 4 A. 62i sq. rd., is 
exchanged for a square xiiece at the same x^idce -^qt foot. What is 
the length of a side of the latter ? 

12. Find the lateral area of an octagonal xiyramid AAdiose slant 
height is 30 in., each edge at base 20 in. 

13. Hoav long is a chain of 1600 one-inch links made from -^R-inch 
Avire ? 

14. A coal-bed 10 ft. thick coA^ers a sq. mile. PIoav many 16 T. 
car-loads, alloAAdng 46 cu. ft. to a ton ? 
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377 . — 1. The product of two numbers multiplied by A is 0.0005. 
One of the numbers is 0.05. What is the other ? 

2. AVhat will it cost fco cement a cellar bottom 36 ft. long, 23 ft. 
7 in. wide^ at 96 / a square yard ? 

3. A dry article was exposed to dampness, and absorbed 4 ounces 
of water. It then weighed 9 pounds. What per cent of this weight 
is water ? 

4. Find the value of the liquid in a cylindrical can 11 in. in 
diameter and 21 in. high, at 20 cents a pint. 

5. A piece of cloth, when measured with a yard-stick that is of 
an inch short, appears to be 18 yards long. What is its true length ? 

6. A square field, containing 27A A., has a diagonal path across 
it X rods in length. 

' 7. Sold I of an article for what A of it cost. IWiat was the gain 

per cent ? 

8. Find the surface of a sphere 25 inches in diameter. 

9. A square court, whose side is 42 yards, is paved with 28,224 
square tiles. Find the dimensions of each tile. 

' 10. A merchant buys goods for 1125. He sold a at an advance 

of 25% on the cost, at an advance of 121%, and the remainder at 
one-half their cost. What was his x)rofit ? 

’ 11. What will $ 1350 amount to in 125 days at 4A% ? 

! 12. Sold a horse so that 4 of the gain equalled of the cost. 

What was the gain per cent ? 

13. A, B, and C trade in x^artnership. A furnished A the cax)ital, 

j and is to have A the gain for extra services. B and G furnished 

i Ji?3000 each, and the gain is .f5760. How is it divided? 

14. 1.92 - 0.0048 - 0.0048 - 192 = what ? 

! 15. Twelve x) 0 rsons hired a boat for a certain sum. Four of them 

I withdreAV Avithout x^Aying, and thus the exx)ense of each of the 

; others Avas increased by $ 2. What wns the rent of the boat ? 
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373 . — 1. A mercliant bought 3 yards for f 2 and sold 2 yards for 
$ 3. What was his gain per cent ? 

2. What is the entire surface^ in square feet, of a box 18 in. by 
1 6 in. by 14 in. ? 

3. A coat cost 8. How shall it be marked to lower the price 
20% and still gain 20% on the cost ? 

4. How much will it cost for steel rails to lay one mile of double- 
track railway at the rate of $ 56.25 for 100 feet of rail ? 

5. Paid an attorney ^ 18.16 for collecting $ 72.64. How much 
would he need to collect to earn $ 5,000 a year at the same rate ? 

6. A tree 100 ft. high casts a shadow, on level ground, 75 ft. 
long. How far from the end of the shadow to the top of the tree ? 

7. What is the cost of 35 miles of telephone wire at 40 cents a 
pound, siqDposing a pound to stretch 20 feet ? 

8. If 25 men can do a piece of work in 15 days, how many men 
will be needed to do 4 times as much in 4 the time ? 

9. At 8 cents a foot, what will be the cost of a board 12 feet long, 
10 inches wide at one end, and tapering to a point ? 

10. I sold two cows at $ 45 apiece. On one I gained 20%, and on 
the other I lost 17.50. Por Avhat should I have sold the two to 
.gain 5-i% ? 

11. How many square feet are there in a tight board fence, 4 feet 
6 inches high, round a circular lot 10 rods in diameter ? 

12. Leaving |- of my money at home, I spend 5 % of the rest for 
eggs that cost me 29 cents x^er dozen. I bought eggs enough to fill 
8 baskets, 5 dozen to a basket. How much money had I at first ? 

13. Into a gallon of water I ^x\t a x^int of alcohol. I then drew 
off a quart of the mixture. What per cent of the alcohol did I 
draw off ? 

14. Assuming a meridian to be 12,500 miles in length, how many 
miles is it from one tropic to the other ? 
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379 . — 1. The list price of a carriage is i 260. I am alloAved 20% 
and 10% discounts. AVhat is the net price ? 

2. The net price of a mowing machine is § 158.40^ and the trade 
discounts are 20% and 10%. Eind the list x^ilce. 

3. If by selling an article for ^ 9.50 I lose 5%; for how much 
should I sell it to gain 5% ? 

4. A building was insured on f its value at -1%^ the premium 
being $ 19.50. AYliat was the owner's loss Avhen it burned ? 

5. Purchased stock at 80^ and realized 12-4% from my investment 
by getting one annual dividend and selling immediately at cost. 
What was the stock 2 iaying ? 

6. A bookseller buys books from the piul^lishers at 40% off 
the list i^irice. Tie sells a set of Thackeray’s works which list at 
np 30 at a discount of 20%. What per cent does he make ? 

7 . A maiij who had been 2 )^ykig 35 ’ a month renk borrowed 
$ 5j000 at 5% and bought the house. Instead of rent he now pays 
the interest on his borrowed money^ f 60 a year taxeS; 5? 12 water 
rate, and $ 50 for re^^airs. Piiid his gain or loss per year. 

8. A bought a ship for ^ 8,750 ; expended upon her for repairs 
the amount of 10% of her first costj iDaid 2-1% for insuring her on 

of her total eost ; and she burned at sea. How much did he 2 >ay 
on her account altogether ? How much did he receive ? 

9. A farmer has a trapezoidal lot whose 2 )arallel sides are 35 rd. 
and 84 rd. The ]Der]Dendicular distance between the 2 >arallel sides 
is 32 rd. How much will it cost to 2 )low the field at § 2.50 an acre ? 

10. The owner of a wrecked steamboat sells her wrought iron 
crank shaft, which is 18 ft. long and averages 8 in. in diameter, 
@ 7 cents per lb. How much does he realize if there are 483.4 lb. 
in a cu. ft. ? 

11. I have Jjp 1,000, with Avhich I buy as many watches as possible 
at f 43.75 each. How much more money do I need to buy one 
watch more ? 
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380 . — 1. If 32 men can laj city railroad tracks a distance of 600 
rods in 15 da^^s, in wliat time can 40 men lay 840 rods of tracks ? 

2. A house rents for f 40 a inontlL the annual expenses on it are^ 
— taxes f 92.50, water rate q?20, and re^Dairs f 60. The landlord 
has five per cent clear profit. What did he pay for the house ? 

3. On goods invoiced at 8,000 the duty was 15%; on others 
invoiced at f 17,000 the duty was 25 % ; the total cost of another 
invoice, including the duty of 30%, was §5 12,090; what was the 
whole amount of duties ? 

4. After buying some goods, a merchant lost 20% of them by 
fire. He sold the remainder at a gain of 33^%, receiving 250.75 
more than he paid for the whole. What did the goods cost ? 

5. The perimeter of one square field is 500 feet, and of another 
360 feet ; what would be the perimeter of a square field that is 
equal in area to both ? 

6. A cylindrical tub is 3^ feet in diameter; the recent heavy 
rain filled it with water to the depth of six inches, making how 
many gallons, 231 cu. in. to a gallon ? 

7. How man}'* board feet in a stick of timber 27 ft. long, 11 in. 
wide at one end, 8 in. wide at the other, and 12 in. thick ? 

8. I sold a fiouring mill, receiving 45 ^Der cent of the price in 
cash, and invested 75 per cent of the sum received in a city lot worth 
f 2,160. For how much did I sell the mill ? 

9. In three successive years a manufacturer invests in his busi- 
ness sums equal to 15 per cent, 10 x^er cent, and 20 per cent, respec- 
tively of his ca]Dital at the time of the investment, and in the fourth 
year he loses 30 ])ev cent of his cax)ital. At the end of the fourth 
year his cax)ital is f 23,695.98. How much ^yas his original capital ? 

10. I ordered my agent to bu}^ flour which I afterward sold at 20 
X)er cent x)rofit and gained f 1.56 x)Br barrel. If my agent^s rate of 
commission was 4 cent and his total commission $ 23.40, how 
many barrels did he buy ? 

11. 4,000 co^fies of a book, containing 420 pages, were x)riBted from 
650 reams of pax)er; how many reams of x^^^per would have been 
required to x^rint 7,000 copies, containing 528 x^ages of the same size ? 


FROM EXAMINATION^ PAPERS. 255 

381 . — 1. If a man can dig of a ditch in 2-| days^ how long will 
he be in finishing it ? 

2. At np 3-}- a cord; a pile of 4-ft. wood 32 ft. long cost $ 1T|-. 
How high was the pile ? 

3. At $ 60 an acre; what is the value of land whose two parallel 
sides are 25 rds. and 75 rd., the distance between them being 55 rd. ? 

4. Every person breathes on an average 28 cu. ft. of air an hour. 
How many hours will the air in a room 16 ft. by 12 ft. by 94 ft. 
last 12 men? 

5. A note for 550, dated Jan. 1, 1896, due in 4 months, was 
discounted Jan. 17, at 7%, Proceeds ? 

6. Eind the square root of (4 -jL _ 4.08-J- -f 8) 5000. 

7. Bought 150 shares of stock at % premium, and sold at l-|-% 
discount. Brokerage in each case 4- Loss ? 

8. How many scjuare inches are left of a sheet of paper 14 in. by 
21 in. after the largest possible circle is cut out of it ? 

9. A grocer bought 75 lb. of soap at 6J cents a pound. While on 
hand it dried away one-fourth in weight. He sold it at 8-^ cents a 
XDOund. What was his gain or loss per cent ? 

10. A broker bought 60 shares of stock, par value $ 50, at 94, and 
after receiving a dividend of 3% sold them at lOO^- What did he 
gain ? 

11. Poster & Eich began business Jan. 1, 1894, with a capital of 
5 p 7,500, of Avhich Eich furnished § 5,000. Poster was to have $ 800 
a year salary from the profits. How did the}^ divide 2,000 of 
profit Dec. 31, 1894 ? 

12. The wheels of a bicycle are 30 in. in diameter ; the gearing 
is such that each wheel makes two revolutions to evei^y turn of the 
pedals. How many times will each pedal turn in a ride of one mile ? 

13. The end of a square prism 25 ft. long contains 625 sq. in. 
■\Yliat is the area of one side? 
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382. — 1. The 15 minutes’ recess is 5% of the time devoted to 
study and recitation in a certain school. How many hours are 
so emplo^yed ? 

2. Mr. James owned f of a mill and sold 18% of his share for 
•1? 1;296; which was 127 }% more than it cost him. What was the 
value of the mill at this rate ? 

3. A man bought a pair of horses for ^ 400^ which was 20% less 
than their real value; and sold them for 25% above their real value. 
What was the selling x^rice ? 

4. A merchant having a debt due him of $ 6;424; compromises 
for 80%. What Avill he receive if he pays his agent 2-}% for col- 
lecting ? 

5. A has in bank ^ 8,000, and loans of it to B for 2 years 3 
months 6 days, at 9%. IToav much does B owe him at the exx)iration 
of the time ? 

6. I bought a house for f 2,500, and sold it so that 20% of the 
selling x>rice was ^Drofit. What did I receive for it ? 

7. $ 800. Cleveland, June 1, 1894. 

Six months after date I x)i’omise to pay to James Hutton, or 

order, Eight Hundred Hollars, for Amine receAed, interest 6%. 
Discounted Sej)!. 15, at 4%. Find x)roceeds and bank discount. 

8. When a X)ost 11.5 ft. high casts a shadoAv 17.4 ft. long, a 
neighboring steex)le casts a shadoAv 63.7 yards long. Hoav high is 
the stee^Dle, sux)posing the ground to be level ? 

9. What aaHI it cost to dig a Avell 5 ft. in diameter and 30 ft. 
deep, at 55 cents a cubic yard, estimating to the nearest cubic yard ? 

10. A box 6 ft. long, 4 ft. Avide, and 3 ft. deep, is full of oats. 
What is the value of the oats at 30 cents a bushel ? 

11. A man, 0 A\ming of a farm, sold 12 per cent of his share to 
B, and then the remainder to C for 5? 20,020. What Avas the value 
of the whole farm ? 
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383 . — 1. If 4| tons of coal cost liow many tons may be 

bought for 100 ? 

2. A; and G bought a horse for 100^ and sold it for § 150, 
by which A gained 1 18, and B $ 19. ‘How much had A, B, and C 
each paid toward the purchase ? 

3. What ought I to pay a broker for two f 500 6^s at 106^ three 

i 100 4i-5s at 104f, and five ^ 500 4^s at 99 a A\dth his brokerage of 

in addition to the i)rices named? 

4. A dealer bought 100 bushels of x^otatoes at 40 cents a bushel. 
If he lost 30% of them, at what xulce per bushel must he sell the 
remainder to gain 20% on his investment? 

5. In what time will the interest of ^884.60 at 5% equal one- 
twelfth of the principal ? 

6. A man bought cloth, costing 5p2457}. The number of yards 
and the number of dollars per yard Avere the same. Bind the number. 

7. Bind the cost of 40 X)lanks at ^ 50 x^er M, board measiu’e, each 

XDlank 12 ft. long, 2 in. thick, 20 in. Avide at one end, 16 in. at the 

other, and tapering regularly. 

8. Hoav many gallons of Avater, each 231 cubic in., in a circular 
cistern, 4 ft. 4 in. in diameter, the Avater 16 feet deex:) ? 

9. Bind the result of 1.76 x 49.647 0.0088. 

10. A bin is 10 ft. square at the bottom. Hoav deex3 must it be to 
contain 1,000 bushels of grain, alloAving 1.244 cubic ft. to a bushel ? 

11. Bind the ratio of lighting surface to floor surface in a room SO 
by 35 ft., Avith 4 AvindoAvs, each 3 ft. by 8 ft. 9 in. 

12. Bind the cost of boards to make tAvo contiguous rectangular 
rooms, each of A\diose dimensions is 10 ft., at f 18 -pev M, alloAving 
for a single x:)^rtition betAveen the rooms, no floors, and 25% Avaste 
in the lumber xR^i'chased. 

13. Each side of a x^entagon measures 5 ft.; the x^ei’pendicular 
distance from the centre to one of the sides is 4 p ft. '\Wiat is the 
area of the x^entagon ? 
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SS-i. — 1. B endowed a professorship with a salary of $ 2^000 per 
anniun. What sum must he invest at 6% to provide this salary ? 

2. A man has f 8,000 which he wishes to loan for $ 600 per year 
for his support. At Avhat per cent must he loan it ? 

3. On a note for f>425, at dated March 25, 1898, are the 
following indorsements: June 1,1898, *115 75; Dec. 30, 1898, Ip 120. 
What is due Sept. 1, 1899 ? 

4. A railway train runs f of a mile in i of a minute. Bind its 
rate per hour. 

5. A pupil who attended school 68 days during a term was marked 
85% for attendance. How many days was he absent? 

6. The spire of a church is an octagonal pyramid. Suppose the 
slant height to be 80 ft. and each side 6 ft. at the base. Bind the 
cost of covering it at 1? 6 a square. 

7. A‘s farm is 240 rods wide ; he sells 18 acres off one end.. How 
much shorter is his farm than it was before ? 

8. A wagon weighed 638 lb. ; when loaded with wheat it weighed 
4,313 lb. ; the box was 9 ft. 4 in. long, 3 ft. 6 in. wide. How deep 
was it ? 

9. If a cubic foot of iron weighs 500 lb., what will a cannon ball 
6 in. in diameter weigh ? 

10. What will it cost to gild the cannon ball at 3 ^ a square inch. 

11. Which will be the greater, 6% simple interest on Ip 3,000 for 
3 yr. 6 mo., or compound interest at 5% on the same sum for the 
same time ? 

12. A certain house was built by 40 workmen in 48 days, but, 
being burned, it is required to rebuild it in 30 days. How many 
men must be employed ? 

13. A garrison of 600 men has bread enough to allow 16 ounces 
a day to each man for 15 daj^s ; but, the garrison being reinforced by 
200 men, how many ounces a day may each man have in order that 
the bread may last 20 days ? 



FROM EXAMINATION PAPERS. 


259 


385. — 1. A miller keeps x of the wheat for grinding it. How 
many bushels^ pecks/ and quarts must a man take to mill in order 
to carry back the flour from exactly 13 bushels ? 

2. At what price must I mark a set of furniture costing f 31. 20, 
so that I may take 4% from the marked j)rice, and still make 16% ? 

3. A grain merchant buys through his agent 4,500 bushels of 
wheat at 62 p^ per bushel, commission 2%. He insures it for $ 2,800 
at 1-^%. He had borrowed the money to buy the wheat Mar. 1, 1892. 
He receives his insurance money Mar. 1, 1895, and pa^ss his note, 

.which has drawn interest at 6%. Eind his total loss. 

4. A man bought Pacific R. R. bonds at 107, sufiicient to give an 
annual income of 252 at 6%. What did he pay for them, broker- 
age i% ? 

5. Write a note in which Benj. Simpson agrees to pay Samfl Hill, 
or order, 240, with interest at 6%. Date Sept. 1, 1895, to run a 
year. Whaf; will Mr. Hill get at the bank for the note May 10, 1896 ? 

6. How many cubic feet of iron in a gas pipe 20 ft.- long, 18 in. 
in circumference, with 3 in. bore ? 

7. What per cent should I receive on my investment if I should 
buy, at 10% discount, stock which pays an annual dividend of 4T-% ? 

8. Rind the cost of papering the walls of a hall 36 ft. long, 24 ft. 
wide, and 18 ft. high, with paper l-i ft. wide at $ 2.50 a roll of 16 yd., 
allowing 64 sq. yd. for doors and windows. 

9. Three men. A, B, and C, engage in partnership ; A puts in 

1200, B f 1500, and C f 1900. They gain f 350. What is the 

share of each in the profits ? 

10. The owner of of a mine sold of his share for § 40,500. 
What should he who owns f of the mine get for i} of his share ? 

11. What is the amount of 897.25, at 6% simple interest, from 
Sept. 19, 1891, to March 13, 1894? 

12. A bookseller buys a book whose catalogue price is f 3.50, at a 
discount of 20% and 5%, and sells it at 10% above the catalogue 
.price. What per cent profit does he make ? 
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386 . — 1. An estate sold for Ji? 45^000, which was 374% below the 
appraised value. What was the appraised value ? 

2. When chairs are sold at f 4.80 per dozeip with a discount of 
5% for cash, what is the cash value of 200 chairs? 

3. A owned f of a factor}^, and sold | of his share to B, who sold 
L of his share to C, who sold | of what he bought to D. What part 
of the factoiy did each then own ? 

4. The gross amount of a bill of goods is 750.35, and the rates 
of discount are 10%, 10%, and 5%. What is the net cash to the 
purchaser ? 

5. When the duty on a quantity of lace at 30% ad valorem was 
^5 115.80, what was the cost of the lace, and the duty in francs at 
f 0.193 per franc ? 

6. A man has settled on his wife 5? 1,200 income a year. What 
sum must he invest in government 4 per cent bonds at 1074 to pro- 
duce the required amount of income ? 

7. A yard is 84 feet long and 80 feet wide. What is the length 
of a clothes line that will reach from one corner to the corner diago- 
nally opposite ? 

8. A note of ^ 1,050, dated Eeb. 13, 1895, due six months after 
date, and drawing interest at 6 loer cent, a\uis discounted at a bank 
at 8 per cent. May 13, 1895. Bind the proceeds. 

9. I bought two houses for Jip 11,700, paying 25 per cent more for 
one than for the other. I sold the cheaper house at a profit of 20 
per cent, and the higher priced house at a profit of 16 1 per cent. 
AVhat was m}'- total gain ? 

10. A and B offer the same quality of goods at the same list price. 
A offers a discount of 15 per cent and 5 x^er cent, and B offers a 
single discount of 20 ]Der cent. Of whom vdll it be the more advan- 
tageous to buy, and how much Avould be saved on a bill, the list price 
being $ 185.50 ? 

11. The ice on a circular x)ond is two feet thick. If the x)ond is 
1,000 feet in circumference, how many cubic feet of ice does it con- 
tain ? 
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387 . — From Civil 1. If A of a pomid of butter cost of a 

Service Tests. dollarj what will 3% lb. cost ? 

2. If I of a ton of coal cost § 2.56, how 
much will lA tons cost; the latter being 25% cheaper per ton than 
the former ? 

3. A house rents for 30 a month, and the owner pays a 
year for taxes and repairs. What is the value of the house if his 
net profit is 5% per annum ? 

4. What number must be added to the sum of A, A; to make 
8A 

5. An army officer; in preparing for a march of 6 weekS; bu^^s 
oats for 32 horses at 57|- cents a bushel. Each horse will eat f of a 
bushel a day. How many bushels does he buy and what is the total 
cost ? 

6. Change to the form of a decimal and multiply it by .035. 

7. The steamer City of Paris made the run from Queenstown 
to Sandy Hook; 2;788 mileS; in 5 da. 19 hr. and 18 min. What 
was the average rate of speed per hour ? 

8. How many tons of coal can be put into a bin 12 ft. square 
and 6 ft. high; allowing 55 lb. of coal to a cubic foot; and 2;240 lb. 
to the ton ? 

9. What is the cost of 8 pieces of paper; each 13A yardS; at 
^ 1.75 per piece of 11 yards ? 

10. If a merchants gain on .1? 15;000 worth of sales is ?? 937.50; 
what amount must he sell to gain ^ 5;060 ? 

11. The cost of insuring a Avarehouse at 1-1% is $72 a year, and 
the cost of insuring its contents at 2A% is $ 129.42. What is the 
Avhole amount insured? 

12. In 1888 a raihva}^ com^Dany paid dividends on its stock as 

f olloAVS : 3 mo. at the rate of 7 % a year, 6 mo. at the rate of 6 % a 

year, 3 mo. at the rate of 2% a year. What did the dividends 
amount to that year on 28 shares of stock ? 
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388 . — 1. Three gross of lead pencils are divided equally among 
the clerks in a post-office, giving to each clerk 11 and leaving a 
remainder of 14 pencils. How man}^ clerks are there in the office? 

2 . A physician whose charges are Jii) 2 a ffisit, made on an 
average 5 visits per day in a year of 365 days. He collected 55% 
of his charges and saved 2 out of every 5 collected. At this 
rate how much did he save in 2 yr. and 6 mo. ? 

3. In an office employing 35 carriers, each carrier loses 20 min- 
utes a day in idle talk. Suppose the average salary of each to be 
$ 2.50 for 10 hours^ work, what is the cost to the government of the 
lost time each day, and what will it amount to in a year of 313 
working days ? 

4. A merchant imported 120 tons of English iron, costing 1^- 
pence per pound, on which he paid a duty of 20%. The freight was 
5 shillings sterling per ton. What was the total cost in United 
States currency ? (The ton equals 2,240 lbs. The pound sterling 
equals 5? 4.8665.) 

5 . Owing to a deficiency in the appropriation bill, the salaries 
of the clerks in a bureau were reduced 18 % for the last quarter of 
the fiscal year. How much did a clerk who was paid ^ 287 for the 
last quarter receive during the whole fiscal year ? 

6. A grocer sells goods to a customer for ^ 352 by weights 
averaging 15-^- ounces to the pound, and afterwards sells goods for 
$ 320 by weights averaging 164 ounces to the x^ound. How much 
does the grocer make or lose by the false Aveights ? 

7. A merchant buys 42 gallons of A\diiskey at § 2.50 x)ei* gallon, 
and keex)s it for 3 ^mars. He then finds that he has lost 7 gallons 
by leakage and eAm^ooration. Estimating the Amine of money at 6%, 
how much x)er gallon must he charge in order that he may realize 
the full amount of the cost, including the estimated interest ? 

8. If the consular fees collected by the United States consul at 
Liverpool in a year amount to £ 4,000, and his salary and ex^Denses 
are ^ 7,591.74, Avhat x)ercentage of the fees can be paid to the 
United States after deducting the salary and exx)enses, the esti- 
mated Amine of the X)ound sterling being 4.8665 ? 
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1 . — A rule in arithmetic gives directions for performing the operations 
necessary to obtain a desired result. 

A clear understanding of subjects and principles will inake rules unnecessary. 
The following, which refer to the more difficult processes, are given for reference. 
Quantities described concretely must often be considered as abstract. 


EULES EOE EEEEEEECE. 

2 . — EACTORING. 

Greatest Common Divisor. I. (1) From the given numbers reject all 
multiples of any of the given numbers. (2) Separate each of the remaining 
numbers into its prime factors. (3) Find the product of all the common prime 
factors. This loill be the g. c. d. recpuired. Or, — 

II. Divide the greater mimber by the less and the preceding divisor by the 
last remainder till nothing remains. The last divisor is the g. c. d. Jf there 
are more than two numbers, find the g. c. d. of any two of them, and then of this 
g. G. d. and a third number, and. so on. 

Least Common Multiple. I. (1) Beject from the given numbers all that 
are divisors of any of the rest. (2) Separate each of the remaining num- 
bers into its prime factors. (3) MziUiply the largest of the given- numbers by all 
the prime factors of the other numbers that are not found among its own. This 
product ivill be the 1. c. m. rec/uired. Or, — 

II. ( 1 ) Strike out any of the given numbers that are factors of any of the others, 
and divide the remaining numbers by any prime factor common to two or more 
of them. (2) Strike out from the resulting quotients and undivided members all 
that are factors of any of the rest, and divid.e a.: before. (3) Thus proceed until 
no two of the remaining numbers have a common factor. ' The product of the 
divisors and remaining numbers will be the 1. c. m. recjfuired. 
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3. — PP ACTIONS. 

To Lowest Terms. Divide both terms of the fraction by their cj. c. d. 

To a Required Denominator. (1) Divide the required denominator by the 
given denominator. (2) Multiply each term of the given fraction by the quotient. 

To Mixed Numbers. Divide the numerator by the denominator. 

Mixed Numbers to Improper Fractions. Multiply the integer by the 
denominator, and to the product add the numerator. Write the sum over the 
denominator. 

To a Common Denominator. (1) Find the 1. c. rn. of the denominators of 
the given fractions. (2) Divide this by the denominator of each fraction and 
multiply both terms by the quotient. 

Addition. (1) Change the fractions to like fractions ivith a common denom- 
inator. (2) Find the sum of the numerators. (3) Simplify the result. 

Add integers and fractions separately in adding mixed members. 

Subtraction. Proceed as in addition of fractions., excepting that the dif- 
ference of the numerators is to be taken instead of their sum. 

Multiplication. I. When one factor is an integer. Either (a) multiply the 
numerator by the integer, or (b) divide the denominator by it. 

II. When one factor is an integer and the other a mixed number. (1) Mul- 
tiply the integer fir. St by the f ractional part, then by the integral part of the multi- 
plier. (2) Add the partial products. 

III. When the factors are mixed numbers or fractions. (1) Change integers 
and mixed numbers to improj^er fractions. (2) Write theprodAict of the numer- 
ators over that of the denominators. (3) Simplify the result. {The process 
may often be shortened by cancellation.) 

Division. I. A fraction by an integer. Either (a) divide the numerator or 
(b) multiply the denominator by the integer. 

In general. II. (1) Change dividend and. divisor to fractional form, and 
then (2) to a common denominator. (3) Write the quotient of the numerators 
over the common denominator ; or, III. Multiply the dividend by the divisor 
inverted.. 


4. — DECIMALS. 

To Common Fractions. Express the denominator and change the fraction 
to smallest terms. 

Common Fractions to Decimals. Annex decimal ciphers to the numerator 
and divide by the denominator. 
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Addition and Subtraction. As loitli intecjers. 

Multiplication. (1) As with integers. C2) Give the prochtct as many deci- 
mal places as there are in all its factors. 

Division. (1) Make the divisor an integer by removing the decimal point. 
(2) Move the decimal point in the dividend an equal number of places in the 
same direction. (3) Divide as with integers. (4) Give the quotient as many 
decimal places as have been used in the dividend. 

MEASUREMENTS. 

Note. — In the- following rules dimensions are spoken of as abstract numbers. ■ 

5 . — Of Lines. 

To find — 

The Perimeter of a Polygon. Take the sum of its bou nding lines. 

One Dimension of a Parallelogram. Divide its area by the given 
dimension. 

. One Dimension of a Rectangular Prism. Divide its volume by the prod- 
uct of the tioo given dimensions. 

The Side of a Square. Take the square root of its area. 

The Diagonal of a Square. Take the square root of twice its area. 

The Diagonal of a Rectangular Prism. Take the sqtiare root of the sum 
of the sciuares of its three dimensions. 

The Circumference of a Circle or Sphere. Multiply the diameter by 
3.141G. 

The Diameter of a Circle or Sphere. Multiply the circumference by 
0.31831, or divide by 3.1416. 

An Hypotenuse of a Right Triangle. Take the square root of the sum of 
the sqxiarcs of the short sides of the triangle. 

One of the Short Sides of a Right Triangle. Take the square root of the 
difference of the sc/uares of the given sides. 

6 . — Of Surfaces. 

— Before multiplying, dimensions must be changed to like numbers. 

To find the Area of — 

A Parallelogram. Find the ptrodmct of base and altitude. 

A Triangle. Find half the product of base and altitude. 
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A Trapezoid. MuUixilif the altitude hy half the sum of its parallel sides. 

Other Polygons. Divide into triangles and find the sum of their areas. 

A Sector. Find half the product of arc and radius. 

A Circle. Multiply the square of the diameter by 0.7854. 

The Lateral Surface of a Prism or Cylinder. Multiply the perimeter of 
the base by the altitude. 

The Lateral Surface of a Pyramid or Cone. Multiply the perimeter of 
the base by half the slant height. 

A Sphere. Multiply circumference by diameter; or, multiply the square of 
the diameter by 3.1416. 

7 . — Or Solids. 

To find the Volume of a — 

Rectangular Solid. Find thep>roduct of its three dimensions. 

Prism or Cylinder. Multiply the area of the base by the altitude. 

Pyramid or Cone. Multiply the area of the base by one-third the altitude. 

Sphere. Multip)ly the cube of the diameter by 0.5236. 

A Frustum of a Pyramid or Cone is -what remains after cutting off the 
top in a plane parallel to the base. To find its volume : (1) Find the area of 

each of the two bases. (2) Add to their sum the sq^iare root of their pp'^'oduct, 
(3) Multipfly this result by one-third the altitude. 

- To find — 

The Number of Board Feet in a Piece of Lumber. 3[uUiply the x^rod- 
uct of its length and loidth in feet by its thickness in inches. {Disregard thick- 
ness when it is one inch or less.) 

8. — PERCElS^TAGE. 

To find the — 

Percentage. MuUiq)ly the base by the rate per cent. 

Base. Divide the xwrcentage by the rate xwr cent. 

Rate per cent. Divide the xwrcentage by the base. 

What constitutes base, percentage, rate%, etc., in business operations, is 
shown in the following table ; — 
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Bask. 

PKliCENTAGi:. 

Bate 

Pki*. Cent. 

Amount. 

Diefei'.ence. 

Profit 

and 

Loss. 

Cost. 

G.ain or loss. 

Pate of Gain 
or Loss. 

Cost i)lus Gain ; 
or 

Selling Price. 

Cost loss Loss ; 

or 

Selling Price. 

Insurance . 

Sum insured. 

Premium. 

1 

Pate of 

Insurance. 

— 

— 

Commission. 

Amount of 
Purchase 

or 

Proceeds of 
S.ale. 

The Agent’s 
Commission. 

Pate of 
Commission. 

Investment 
plus Commis- 
sion ; or 
Pcmittance. 

Proceeds of 
Sale less 
Commission. 

Trade 

Discount. 

Pace of Bill 

or 

List Price. 

I 

The Discount. 

Pate of 
Discount. 

— 

Base less the 
Discount. 

Taxes. 

Ynluation of 
all Property. 

Total tax less 
poll-tax. 

.Shown by 
tax on $ 1. 

— 

— 

Duties. 

Cost as per 
Invoice. 

Ad Yalorem 
Duty. 

Pate of 
Tarifl:'. 

Cost of 
Importation. 

— 


9 . — INTEREST. 

General Method. Find the prodAict of the xmncipal^ rate xier cent, and 
time in years. {The time may he taken in months or in days, xorovided the 
product is divided hy 12 or 3G0, as the case may he.) Use cancellation. 

Frincip>al and interest added will give the amount. 

One Dollar Method. To find the interest of one dollar at 6%; Beckon 
0 cents for each year, 5 mills for each month, and t of a mill for each day. 

To find the interest of any sum : 3IuUipfly one dollaFs interest hy the prindyml. 

Eor any rate except 6 : Add to or subtract from the interest at 6 % a j)rop>or- 
tional part of itself. 

Bankers’ Method. To find interest at 6 % : Find 20 months'^ interest hy 
taking of the jn'incipal, or 60 days’ interest hy taking yj-y of it. Then take 
such parts or mxdtip)les of these as the given time may require. 
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Exact Interest. Eor any part of a year: Find the common interest for the 
exact number of days in the cjiven xmrt of a year ; then lessen it by f of itself 

To find the Principal. Divide the interest by the xmodnct of the rate and 
the time in years. 

To find the Rate. Divide the interest by the ])rodnct of the ])rinoiiyal 

and the time in years. 

To find the Time. Divide the interest by the product of the principal 

and the rate per cent. The quotient is the time in 
years. 

To find the Amount due on a Note on which Partial Payments 
have been made. United States rale : Find the amount of the principal to 
the time lohen apyayment or the sum of several xxtyments shall equal or exceed the 
interest due at the time. Subtract such qyayment or sum of pyayments from the 
amounty and loith the remainder as a nexo principal y proceed as before to the time 
of settlement. 

Compound Interest. Find the amount of the pyrincipal for the first pyeriod 
of time. Treat this amount as a neio pyrincipaly and find its amount for the 
second pyeriody and so on for the entire time. The last amount less the cjiven 
principal loill be the conipyound interest. 

Present Worth. Divide the given debt by the amoxcnt of ^ I for the time to 
elapse before the debt is due. The debt less thepyresent loorth is the true discount. 

10 .— DISCOUNT. 

Bank Discount. Compute banlc discount as if it loere simple interest on the 
face of the note for the term of discount. The face of the note less the banh 
discount icill be the jyroceeds. 

True Discount, See Fresent Worthy § 9. 

11 . — PROPORTION. 

Rule of Three, il/a/ce that number in the jyroblem lohich is of the saine kind 
as the desired result the third term of a proxyortion. 

If from the conditions of the question, the result is to be larger them the third 
term, xese the two like mimbers in making the first ratio of the xxoportion less 
them 1 ; but if the result is to be smallery make the Jlrst ratio greater than 1. 

Divide the x'^'^'oeluct of the means by the given extremey and the exuotient xoill be 
the fourth term of the proportion, or the resxilt desired. 
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Partnership. Give each partner such 'part of the ichole gain or loss as his 
ca'pital for any time is part of the lohole capital for the same time. 


12. — ROOTS. 

Extracting the Square Root. 

I. Beginning at the decimal pointy se2xcrate the given mimher into groupts of 
two figures each. 

II. Find the greatest square in the left group and place its root at the right; 
subtract the square of this root from the left group), and to the remainder annex 
the next group for a dividend. 

III. Divide this dividend^ omitting the last figure., by double the root already 
found, and annex the quotient to the root, and also to the divisor. 

lY. M%iltip)ly the divisor as it 71010 stands by the last root figure and subtract 
the pn'oduct from the dividend. 

Y. If there are more groupis to be brought down, proceed in the same manner 
as befoi'e. 

Extracting the Cube Root. 

I. Beginning at the decinial 'point, sep)avate the given power into groups of 
three figures each. 

II. Find the greatest cube in the left group and p)lace its root at the right. 
Subtract the cube of this 7'ootfrom the left group,- aiid to the ronainder annex the 
next group for a dividend. 

III. Anne:c a cip)her to the root already found and take three thnes its square 
for a trial divisor. Divide the dividend by this trial divisor and place the quo- 
tient as the next root figu7'e. 

lY. Multipily the number last squared by the last root figure and add three 
times this product and the square of the last 7'oot figure to the trial divisor for a 
co7nplete divisor. 

Y. Multiply the comp)lete divisor by the last 7'oot figure, subtract the product 
from the dividend, and to the remainder annex a neio group. 

YI. Form a second trial divisor, 7ising two figures of the root with a cipher 
annexed, and piroceed as befoi'e iintil all the gi'oups have been used. 

Seven caihtcal letters were used by the Romans to 
represent numbers. They are of almost no use in 
computations. 

X LCD M 

10 50 100 500 1000 


13. — Roman 
Notation. 


Y 
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To represent other numbers, these letters are combined according to the 
following principles : 

I. Eepeating I, X, C, or M, repeats its value. 

II. When I is used before V or X, X before 0 or L, and C before M, the 
difference of the values is to be taken. 

III. When any numeral follows one of greater value, a sum of values is to be 
taken. 

ly. A dash ( — ) over aii}^ numeral but I increases its value 1000 times. 

Show how these i^rinciples are illustrated in CC ; IX ; LX ; CM ; MM ; C ; 
MDCCCXCy. Mention four uses of lloman numerals. 


14. — Least Com- 
mon Multiple. 


The least common multiple of two or more numbers 
contains only such prime factors as are needed to pro- 
duce each number. 


Tlie following method of finding the 1. c. ]n. is a useful one, though not differ- 
ent in p)rinciple from that given on page 01. 

To find the Lc,m. o/24, 40, 72, 108. 


2 1 24 

40 

72 

108 

2 

20 

36 

54 

2 

10 

18 

27 

3 

5 

9 

27 

3 

5 

O 

O 

9 


5 

1 

3 

2x2x2x3 

x3 

x5x3 

= 1080, 


]ple. Select from the i^rocess shown 


Explanation. — ATe discard 24, for 
any multiple of 72 is a multiple of 24. 
AVe then divide the remaining numbers 
by any prime factor common to any two 
of them, until quotients are obtained that 
are prime to each other. The product 
of the divisors and the remaining quo- 
tients is the desired least common multi- 
above the prime factors of each number. 


15. Leap Years. A Tme or Solar Year is the exact time in 

which the earth revolves once around the sun. Its 
leng-th is 365 d. 5 h. 48 min. 49.7 sec., or about 11^ min. less than SGoi days. 

To avoid the confusion and inaccuracy of the methods of reckoning time 
then in use, the Koman dictator, Julius Csesar, 46 b.c., reformed the calendar 
by establishing what is now known as the Julian yea)\ of 365;t days. To avoid 
the inconvenience of counting the fractional part of a day every year, he 
decreed that three successive years should consist of 365 days and the fourth 
year of 366 days, the extra day being added to the month of Eebruary. The 
year containing the extra day is called bissextile or leap year. 

Put this arrangement of the calendar made the civil year too long by about 
ll j minutes, an error that amounted to 1 day in about 130 years. To correct 
this and other errors. Pope Gregory XIII. struck out ten days from the calen- 
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dar, calling Oct. 5, 1582, Oct. 15; and ordaining that thereafter only those 
centennial years should be leap years whose numbers are divisible by 400. 

The Gregorian year is now the civil or legal year in nearly all civilized coun- 
tries but Kussia and Greece, where the Julian calendar is still in use, and the 
dates 12 days behind ours. 

The Gregorian calendar was not adopted in Great Britain till 1752. The 
error had then amounted to 11 days, and hence the third of September was 
called the fourteenth. Old style dates are according to the Julian calendar, neio 
style dates conform to the Gregorian calendar. 

When the number of a year is divisible by 4, it is a leap year ; but centennial 
years lohose number is not divisible by 400 are exceptions. 


16. — Land Measure- Government Lands are divided by parallels 
ments meridians into toionships six miles square, 

containing 3G sections or square miles. Each 
section is divided into half sections and quarter sections. 

A township is designated by its number north or south of a base line running 
east and west, and east or west of a principal meridian running north and south. 

Thus, C is Township 4 ISf . , Bange 3 E. What is A ? B ? 

The 36 sections into which a township is divided are numbered as in the 
accompanying figure. Point out section 15. 

Half and quarter sections are designated as W. or N. half sections, etc. ; and 
S. W. or N. E. quarter sections, etc. 



G 

5 

4 

3 

2 

1 

7 

8 

9 

10 

11 

12 

IS 

IT 

IG 

15 

14 

13 

19 

20 

21 

22 

23 

24 

30 

29 

2S 

27 

2G 

25 

31 

32 

33 

34 

35 

3G 


Township. 


X. ^ Sect. 


S. W. S. E. 


Section 15, 


Surveyors generally use, in measuring land, a steel chain 100 ft. long, 
divided into foot links, or a steel tape line of the same length graduated to feet 
and tenths. Sometimes a GuntcEs Chain is used. It contains 100 links, 
each 7.92 in. long. The chain is 4 rods, or 66 ft., or 792 in., in length. 80 
chains, or 320 rods, measure a mile. 
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The Metric vSystem of weights and measures is 
named from the Meter, from which all the units of 
length, surface, volume, capacity, and weight are 
derived. 

The Meter is approximateh^ one ten-millionth of the distance from equator 
to pole on the earth’s surface. 


17 . — The Metric 
System of Weights 
and. Measures. 


Note. — Tlie Metric System is in general useb}’’ nearly all civilized nations except Great Britain 
and the United States. It is used by some departments of the United States government, and in 
the sciences. 


The Metric System is a decimed system^ ten units of one denomination making 
one of the next higher. 

Decimal parts of the standard units are denoted by Latin prefixes ; multiples 
of the standard, by Greek prefixes. 

MilU means 1000th My via means 10000 

Centi means 100th Kilo means 1000 

Deci means 10th IleJcto means 100 

Deka means 10 

In the tables units in common use are in iialics. 


Length Measures. Standard unit, the Meter. 


Table. 


10 rnillimeters 
10 centimeters 
10 decimeters 
10 meters 
10 dekameters 

10 hektometers 
10 kilometers 


= 1 centimeter 
= 1 decimeter 
= 1 oneter ('") 

= 1 dekameter 
= 1 hektometer 

= 1 kilometer 
= 1 myriameter (Mm) 


Equivalents. 

= 0.3937070 inch 

= 39.37079 inches 


r 3280.9 feet 
1 0.621382 miles 


Surface Measures. Principal unit, the Square Meter. 

Note. — As the units of surftices are squares whose dimensions are the corresponding linear units, 
it takes 10^ or 100 units of one denomination to make one of the next higher. 


100 sq. millimeters 
100 sq. centimeters 
100 sq. decimeters 
100 sq. meters 
100 sq. dekameters 
100 sq. hektometers 


= 1 sq. 'centimeter (^'i 
= 1 sq. decimeter 
= 1 sq. meter (^a m) 

= 1 sq. dekameter Bm) 
= 1 sq. hektometer 
= 1 sq. kilometer 


Table. 

mm) 


Equivalents. 

— 0. 155 sq. inch 

= 10.701 sq. feet 


= 247.114 acres 


Note. — When used in measuring land the square meter is called a centare (ca)^ the square deka- 
meter an are (a), and the square hektometer a hekiare (Ha). 
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Volume Measures. Princii)al unit, the Cubic Meter. 

iSi'oTE. — As the units of volume are cubes -wlio edges are tlie corresponding linear units, it takes 
103 or 1000 units of one denomination to make one of the next higher. 

' Table. Equivalents. 

1000 cu. millimeters (cumm^ _ i centimeter (c»cm) _ 0.00103 cu. inch 

1000 cu. centimeters = 1 cu. decimeter 

1000 cu. decimeters z= 1 cu. meter (cum) — 35.314 cu. feet 

Note. — In measuring wood the cubic meter is called a Sterc (1st = 0.2759 cd.) ; a deci-stere (^=0 

is one tenth of a store. 


Measures of Capacity. Principal unit, the Liter = a cu. decimeter. 


Table. 


Equivalents. 


10 milliliters 
10 centiliters 

10 deciliters 
10 liters 
10 dekaliters 
10 hektoliters 


= 1 centiliter 
= 1 deciliter (^i) 

= 1 liter (•) 


= 0.6102 cu. inch 


={ 


1.0567 liquid quarts 
0.908 dry quart 


= 1 dekaliter 
= 1 helctoUter = | 


20.417 gallons 
2.8375 bushels 


= 1 kiloliter 


Note. — The liter is used in measuring liquids aud small fruits, the hel'iolUer in measuring 
grain, vegetables, and liquids in larger quantities. 


Measures of Weight. Principal unit, the Gram. 


10 milligrams ( 
10 centigrams 
10 decigrams 
10 grams 
10 dekagrams 
10 hektograms 
10 Kilograms 
10 Myriagrams 
10 Quintals 


= 1 centigram (^s) 
= 1 decigram 
= 1 gram (s) 

= 1 dekagram 
= 1 hektogram 
= 1 kilogram 
= 1 inyriagTam 
= 1 quintal (Q) 

= 1 metric ton (T) 


Equivalents. 

— 0.15432 grain 

= 15.432 grains 

= 2.20462 pounds 
= 2204.621 pounds 


Table. 

.ng) 


Note. — The gram, is the weight of a cubic centimeter, the kilogram of a cubic decimeter, and 
the metric ion. of a cubic meter of distilled water at its greatest density. 

The gram is used in mixing medicines, and in weighing jewels, precious metals, letters, etc. 
Ordinary articles are weighed by the kilogram (commonly called kilo)^ and heavy articles by the 
metric ion. 
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18 . — TABLE OF EQUIVALENTS. 


Common. 

Metric. 

Common. Metric. 

1 inch 

= 2.54c»« 

1 cu. foot = 28 . 317 ^^“ dm 

1 foot 

= 30.48c»» 

1 cu. yard = 0.7645^^^^ 

. 1 yard 

= 0.0144'" 

1 cord = 3.624st 

1 rod 

^ 5.029'» 

1 liquid quart = 0.94631 

1 mile 

= 1.609.3K‘" 

1 gallon zr: 3.7851 

1 sq. inch 

= 0.452‘5acm 

1 dry quart =1.1011 

1 sq. foot 

= 9.2903sfidm 

1 bushel = 0.3524111 

1 sq. yard 

= 0.83Glsa 

1 grain = 0.0648s 

1 sq. rod 

= 0.2529^1 

1 ton = 0 . 9072 »i^ctton 

1 sq. mile 

= 2.59s<iK>« 

1 troy ounce = 31. 1035s 

1 Acre 

= 0.4047na 

1 av. ounce = 28.35 s 

1 cu. inch 

= I6.387cucm 

1 av. pound = 0.4536i^g 


Approo'Amate Equ ivale nts. 

1 decimeter 

= 4 inches 

1 liter =1.06 liq. qt. or dry qt. 

1 meter 

= 3 ft. 3J in. 

1 dekaliter ' =1-} pecks 

1 dekameter 

= 2 rods 

1 hektoliter = 2^} bushels 

1 kilometer 

= mile 

1 gi’am = 15.V grains 

1 are 

= 4 sq. rds. 

1 kilogram = 21 av. pounds 

1 hektare 

= 2.1 acres 

1 metric ton = 2200 pounds 

1 stere 

= cord 


19 . — Metiic System. The 

units of the Metric System form a decimal 

Written Exercises, system 

. Hence the following principles apply : — 


I. E 

'xcejyting in square and. cubic measures, any 

metric number may be changed from one denomination to the next smaller or the 
next larger by moving the decimal p>oint one place to the right or left, as the 

case may be. 



II. In square or surface measures this reduction is effected by moving the 
point t^o places, and in cubic or volume measures three places, instead of one. 


III. Any denomination may he taken as the unit, the number- at the right of 
the point being read as its decimal. 


Explain the folloioing changes or reductions : — 

1 . 3247. 28’« = 324728c»« = 32.4728H»^ = 3.24728^^’" = 3247280»«™. 

2. 67317. 96sq cm _ 673.1796^^ dm _ 6.73179G«'i = 0.06731796sq 
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3. 8.3724Ha S37.2D = 83724'^=^ = 83724^*1 

4. 47.234^^' = 47 .234^^ = 47234c» = 47234000'^« 

5. 247.83P = 2.47S31”> = 24783.^1. 

6. 1340. U82{^^ = 1.3400S2Tvff = 134098.2'-’?. 

7. In 847.2^'^, how niaii}^ grains? How many pounds? 

8. Change 75 bushels to hcktolitcrs. 

9. How many square meters in a rectangle 18 ft. by 10 ft. ? 

10. An importer pays duty on 1,200 meters of cloth. How many yards ? 

11. How many square rods in a square hektometer ? 

12. How many liters in a cubic meter ? 

13. An importer buys 250 ^ of liquor at $0.75 a liter. He soils it for $3 a 
gallon. What does he gain or lose ? 

14. A rectangular stone is 1“' long, wide, and thick. How many 

kilograms does it weigh, being eiglit times heavier tlian water? 

15. How many kilograms of flour in a barrel ? 

16. Add l8.32Kng G48‘'h Ol.Sif'g 38.4<K 

17. AVhat will a store of wood cost at $ 12 a cord ? 

18. How many hektares in a field long and wide ? How many 

acres ? 

19. How many gallons in a cubic meter of water ? 

20. How many times is contained in ? 

21. If goods are bought at 82..35 per yard, at what price per meter must tliey 

be sold to gain 25 ? (1 meter = 30.37 inches.) 

22. A hektoliter of fruit weighs 03 kilograms, and 32 liters of syrup can be 
obtained from it. How many kilogTams of fruit vdll it take to make a hekto- 
liter of .syrup ? 

23. The distance between twoj/iaces on a map is 12.5 centimeters. What is 
the actual distance between the places ii the scale of the mar) is 1 to GO, 000 ? 

24. If ^ certain stone is 2.83 times as heavy as water, wliat is the weight 
of a piece of this stone which is 5.30"* long, 17.30'—'^ wide, and 52.0'"^" thick? 
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20 . — Compound Interest Tabee. 


Yr. 

2 per cent. 

2.^ per cent. 

3 per cent. 

Si per cent. 

4 per cent. 

5 per cent. 

0 per cent. 

1 

1.020000 

j 1.025000 

1.030000 

1.035000 

1.040000 

1.050000 

1.000000 

2 

1.0-10400 

1.050G25 

1.0G0900 

1.071225 

1.031000 

1.102500 

1.123000 

3 

1.0G1203 

1.07GS01 

1.092727 

1.10S71S 

1.124304 

1.157025 

1.191010 

4 

1.0S2-132 

1.103313 

1.125509 

1.147523 

1.1G9S59 

1.215500 

1.202-177 


i I.IO-IOSI 

1.131403 

1.159274 

1 1.1S7CS0 

1.210053 

1.270232 

1.33S220 

G 

1.12G1G2 

1.159G93 

1.19-1052 

1.229255 

1.205319 

1.8-10090 

1.41S519 

T 

1.14SCS6 • 

1.1S3GSG 

1.229374 

' 1.272279 

1.315932 

1.407100 

1.503030 

S 

1.171GG0 

1.21S403 

1.2GG770 

1.31CS09 

1.30S509 

1.477455 

1.593S4S 

9 

1.105093 

1.248SG3 

1.304773 

1.302397 

1.423312 

1.551328 

1.0S9479 

10 

1.21S094 

1.230035 

1.343916 

1.410599 

1.43024^1 

1.C2SS95 

1.790S4S 


1.248374 

1.312037 

1. 33-1234 

1.459970 

1.539454 

1.710339 

1.S9S299 

12 

1.2GS242 

1.344SS9 

1. 425701 

1.511009 

1.001032 

1.795350 

2.012197 

13 

1.293G07 

1.373511 

1.4GS534 

1.503950 

1.005074 

1.SS50-19 

' 2.132928 

14 

1.319479 

1.412974 

1.512590 

1.018095 

1.731070 

1.979932 

2.200904 

15 

1.3-15SGS 

1.443293 

1.5579GT 

1.075349 

1.800944 

2.07S92S 

2.390553 

IG 

1.372TS6 

1.4S450G 

1.G0470G 

1.733930 

1.872931 

, 2.1S2S75 

2.540352 

IT 

1.400241 

1.521G1S 

1.G5234S 

1.794070 

1.9-17901 

2.292018 

2.092773 

IS 

1.42S24G 

1.559G59 

1.702433 

1.357439 

2.025317 

2.400019 

2.351339 

10 

1.45G311 

1.593050 

1.753500 

1.922501 

2.100349 

2.520950 

3.025000 

20 

1.435947 

1.G33G1G 

l.SOGlll 

1.9S97S9 

2.191123 

2.053293 

3.207130 


21 . — Annual Interest. 1. I borrow §800, agreeing to iDay 6% interest 
at the end of each year. I do not, however, pay 
any interest until the end of 4 years 4 months, when I pay iDrincipal and interest. 
What should I then pay ? 

In cases where there is an agreement to pay interest annually the custom is 
to charge simple interest on the principal and on the overdue interest for the 
time each interest payment is overdue. This is called amiual interest. 

Process. 

Each ]payment of annual interest should have been § 48. 

The 1st annual interest payment of §48 has been due 3 yr. 4 mo. 

The 2d annual interest payment of §48 has been due 2 yr. 4 mo. 

The 3d annual interest payment of § 48 has been due 1 yv. 4 mo. 

In all, interest on §48 has been due for ... 7 yr. 
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Interest of $ 800 for 4 yrs. 4 mo. 
7 yr. interest of $ 48 . . . 

Total interest due . . . 

Principal due .... 
Amount due at settlement . 

Find the annual interest of — 

2, $ 1,200 for 4 yr, 6 mo. at G % 

3. 1,800 for 5 yr. 8 mo. at 5% 

4-, 4,200 for 3 yr. 2 mo. at 4% 

5, G40 for 5 yr. 7 mo. at 5 % 


S208 

20.10 

$228.10 

800 

$ 1028.10 

6. $ 000 for 0 yr. 6 mo. at 7 % 

7. 720 for 3 yr. 8 mo. 12 d. at 44% 

8. 018 for 4 yr. 5 mo. 17 d. at 3 % 

9. 427 for 0 yr. 8 mo. 2 d. at 12 % 


22. — Table showing Rate of Interest allowed in the States and 

Territories. 

The legal rate is given in the first column. The rate allowed hy contract is 
in the second column. Any rate, t Any rate on call loans of $5000 and 
upwards on collateral security. 


States. 

Kate 
per cent. 

States. 

Pate 
per cent. 

Alabama 

S 

S 

Louisiana 

5 

S 





G 

■<5 


6 

10 


G 

G 








Y 



G 

❖ 


8 

* 


G 

s 


G 



7 

10 


G 

G 


G 

10 






Dist. of Columbi.a .... 

G 

10 

yiissouri 

G 

s 

Florida 

s 

to 

"Montana 

10 


Gcorma 


s 

Kebraska 


10 

Idaho 

7 

IS 

Kevad.a 

'i , 


Xlliiinic; 



Xew Hampshire 

• 1 

G 

G 







T 7k 1 i fni a 

G 

s 

New Jersev 

G 

G 



0 

s 

New ^lexico 

c 

12 

Kansas 

G 

10 

New Work 

G 

G|- 

Kentuck3" 

G 

G 

North Carolina 

G 

S 




North Dakota 

7 

12 


States. 


Itatc 
per cent. 


Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Phode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 


G 

7 

5 
G 

6 


G 

G 

S 

G 


Virginia G 

Washington S 

West Virginia G 

Wisconsin 7 

Wyoming 12 


S 

12 • 
10 
G 

# 

S 

12 

G 

10 

G 

G 

G 

10 
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23 . — PaiHal Pay- 
ments of Promissory 
Notes. Merchants’ 
Method. 


When a note is settled loithin a year from its date, 
it is the custom of .business men to use the following 
method : — 

Find the amount of the face of the note from its 
date to the time of settlement. 

Find the amount of each payment from its date to 


the time of settlement. Add their amounts and take the sum from the amount of 


the note. The remainder is lohat is due. 


1, A note for $1200 dated Maj^ 7, 1895, is settled April 25, 189G. What is due 
at settlement if it draws 6% interest and has the following indorsements ? 

Aug. 19, 1895, $400. Oct. 25, 1895, $300. Jan. 25, 1896, $450. 


Frocess. 

Amount of $1200 from 5/7, ’95 to 4/25, ’96, 11 mo. 18 d; .... $1269.60 

Amt. of $400 from 8/19, ’95 to 4/25, ’96, 8 mo. 6 d. . . $416.40 

“ ‘‘ 300 10/25, ’95 to 4/25, ’96, 4 mo 306. 

“ “ 450 1/25, ’96 to 4/25, ’96, 3 mo 456.75 

Total amount of payments 1179.15 

Amount due at settlement $90.45 


2. An 8% note for $1500 dated Aug. 4, 1896, is settled June 28, 1897. $460 
was paid Oct. 4, 1896 ; $500, Jan. 16, 1897. What is due at settlement ? 

3, Pace of note $6000 ; its date May 15, 1897 ; rate 4%. $2000 paid Aug. 20, 
1897, and $3000 May 1, 1898. AYliat is due at settlement. May 9, 1898 ? 


24 . — Concerning Promissoiy Notes, etc. 1, A Joint Note is one 
which two or more persons jointly promise to pay, each one of whom must put 
his signature to the note and is held liable for his share. and no more. 

2. A Joint and Several Note is one wdiicli two or more persons jointly and 
severally promise to i^ay, each of whom must put his signature to the note and is 
held liable for the whole amount provided others fail to pay their share. 

3. Notes written in pencil are valid, but should be written in ink. 

4. When the words and figures expressing the face of a note or check, or 
draft, differ, the words govern the amount to be paid. 

5. Unless otherwise stated a note is payable at the maker’s place of business 
or residence. 

0, Notes cannot be collected before maturity. 

7. Demand notes are due and pa,yable immediately on presentation. They 
bear legal interest in all cases after demand for payment is made. 
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8, In most States a note becomes outlaNvecl or worthless at the expiration of 
six years from its maturity, or from the date of the last payment of either prin- 
cipal or interest. 

9. Notes are void if given on Sunday, or by a minor, or without considera- 
tion, or if obtained by force or illegally. 

10. Grace is not generally alloAved on demand notes nor on sight drafts. 

11. Bankers throughout the country are seeking to secure the abolishment of 
days of grace on all commercial paper by action of State legislatures. Hence 
changes are likely to occur in States now allowing grace. 

12. Business men generally date their notes so that they shall not fall due on 
Sunday or on a legal holiday. A note falling due on Sunday, or on a legal holi- 
day, is in most States payable on the business day next preceding. In the fol- 
lowing named States and Territories it is payable on the next business day 
succeeding : — 


Alabama 

Arizona 

California 

Connecticut 

Dist. of Columbia 

Plorida 


Idaho 

Louisiana 

Massachusetts 

jMichigan 

Mississii^pi 

Missouri^ 


Nebraska 
New Jersey 
New Mexico 
New York 
North Dakota 
Oregon 


Penn.sylvania 
Rhode Island 
South Dakota 
Yermont 
lYisconsin 


25. — Equation of 1 . Show that the interest of $200 for 4 mo. is the 
Payments. same as the interest of $ 800 for 1 mo. or of $ 1 for 

800 months. 

2, May 10, a debtor owes his creditor §200, due without interest in 3 months, 
$G00 in 4 months, and §500 in G months. When may the §1300 of indebted- 
ness be paid at one time without loss of interest to either debtor or creditor ? 


JProcess. 

r $200 for 3 mo., or of $ 1 for 600 months. 

The debtor is entitled to the use of s GOO for 4 mo., or of 1 for 2-100 months. 

( 500 for 6 mo., or of 1 for 3000 months. 

The debtor is entitled to the use of $ 1 for a total of 6000 months. 

This is the same as the use of $1300 for or for 4j\ months, 

or 4 mo. 18 d. 

4 mo. 18 d. after May 10 is Sept. 28, the date on which a single payment of 
$ 1300 may be equitably made. This date is the average or equated time of 
payment^ and the process of finding it is the Equation of Eayments. 


* Unless a Sunday or lioliday follows. 
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3. Eind the equated time of payment of $100 due in 2 mo., $200 clue in 
3 mo, , and $ 300 in 4 mo. 

4. When may these debts be equitably paid : $ 350 due in GO days, $ 400 due 
in 90 days, $700 due in 30 days ? 

5. Aug. 10, $320 is due ; Sept. 15, $424.75 ; Dec. 4, $012.40. What is the 
equated date of payment ? 


Process, 

Aug. 10, $ 320 is due. 

Sept. 15, or 36 days after Aug. 10, $ 425 ■••• is due. 

Dec. 4, or 116 days after Aug. 10, $612':^'- is due. 

320 X 0 days = 0 days 

425 X 36 days = 15,300 days 
612 X 116 days = 70,092 days 

1357) 86,292 days (64 d. 

64 clays after Aug. 10 is Oct. 13, the equated time. 

6. $500 is due March 31, $600 May 1, and $400 June 1. On what date 
may a single payment of $ 1,500 be made ? 

7. Brown & Eisher owe Chandler & Co., $350, which is to be paid July 10, 
$62 due Aug. 1, $ 108.75 due Sept. 10. What is the equated date of payment ? 

Eind the equated time of payment for these obligations : — 

8. $ 800 due May 15 ; $ 650 due June 11 ; $ 390 due Aug. 4. 

9. $397.25 due Nov. 1,1895; $ 64.90 due Dec. 10, 1895 ; $ 480 due Eeb. 1, 1896. 

10, I hold three non-interest-bearing notes: one for $86.40 maturing June 
7, one for $348.96 due Aug. 5, and a third payable Sept. 16 for $408. I 
exchange them for a single note maturing at the equated time of payment. 
Eequired its face, time to run, and maturity, without grace. 

Note, — If there is a common term of credit, we may disregard it in finding the equated time, and 
add it to that time when found. 

11, There is a common term of credit of 2 months on the following : $600 

bought Oct. 5, and $ 500 bought Dec. 9. When may both be paid at once ? 

12 , May 1, Samuel Kich bought a bill of $375 worth of merchandise, July 10 
he bought $480 worth, and on Aug. 22, $218.75. On each xmrehase he was to 
have 60 days’ time. What is the ecpxated time of settlement ? 


Eeckoning to the nearest dollar. 
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26. — Average of 1, The following is a statoinent from the books 

Accounts -Paiiibridge & Co., of their account with William 

Henderson. AVe wish to find the average date or 
equated time for the settlement of the account without loss of credit or interest 
to either party. 


AYilliam IlnNin-msoN. 

Dr. C)\ 


1896. 




1896. 




Mar. 20 

Mdse. 30 d. 

$400 


Apr. 7 

Mdse. 2 mo. 

$300 


Apr. 5 

“ 2 mo. 

500 


May 5 

Note 4 mo. 

400 


June 12 

“ GO d. 

800 







Process. 

Debits. Credits. 


Date. 

Term 

of 

Credit. 

Duo. 

Debt. 

Days. 

Vroduct. 

Date. 

Term 

of 

Cri'dit, 

Duo. 

Credit. 

Days. 

rroduet. 

Mar. 20 

30 d. 

Apr. 19 

$400 

19 

7600 

Apr. 7 

2 mo. 

Juno 7 

$300 

68 

20400 

Apr. 5 

2 mo. 

Juno 5 

500 

06 

83000 

Afay 17 

4 mo. 

Soj)!. 5 

400 

158 

68200 

Juno 12 

GOd. 

Aug. 11 

800 

133 

lOblOO 
















‘$700 ‘ 


83600 


$ 1700 147000 


700 . 83000 

$ 1000) 03400 (03 (lay.H fttlor Mur. 31 = Juno 2. 

AVe find when each item of the debits and credits becomes due by adding its 
term of credit to its date. 

AYe assume March 31, the last day of the month preceding the earliest date 
at which any item falls due on either side of the account, as the focal date. 

AYe then multiply each item by the number of days between this focal date 
and the date of its maturity, and find the sum of the items and the sum of the 
products on each side of the account. 

The aggregate time credit of the debit items is .^1 for 147,000 days. That of 
the credit items is $1 for 83,000. 

This is an exce.ss of •$! for 03,400 days in time credits on tlie debit side of the 
account. But the balance of the account is S 1000, and 1 for 03,400 days = 1000 
for 03 days, which is the average term of credit for the balance due, and is to be 
reckoned forward from March 31, the focal date. 

This gives June 2 as the date when the balance is equitably due. 
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]^OTE. — When the balance of items and the balance of credits are on different 
sides of the account, the average term of credit comes before the focal date. 


Find the equated time for pciyinq the balance of these accounts : — 




Dr. 


Cr. 

2, Jan. 4, 

Mdse 3 mo. 

$600 

Mar. 1, Mdse 2 mo. 

$ 500 

Eeb. 19, 

“ 4 mo. 

700 

Apr. 1, “ 1 mo.- 

200 



Dr. 


Cr. 

3. Mar. 17, Mdse 00 d. 

$425 

Jan. 24, Mdse 2 mo. 

$900 

Ax)r. 7, “ 90 d. 

600 



May 11, “ 3 mo. 

CO 

CO 

• 




Dr. ' 



Cr. 

4. Aug. 15, Aldse 4 mo. 

$725 

May 11, 

Mdse 3 mo. 

$611.84 



July 15, 

“ GO cl. 

500. 



Sept. 9, 

“ 30 cl. 

317.10 


5. 

Sept. 15, Mdse 00 cl. 

Dr. 

- $215 

Aug. 19, Mdse 90d. 

Cr. 

$131.75 


Oct. 19, 

“ 60 d. 

641 

Nov. 10, “ 3 mo. 

250 

6. 

July 17, Mdse 3 mo. 

Dr. 

$1500 

July 24, Cash 

Cr. 

$500 


Aug:. 17, 

“ 3 mo. 

800 

Aug. 19, Mdse 90 d. 

400 


Sept. 24, 

“ 2 1110. 

1000 ! 

Sept. 28, Note 30 d. 

1500 


Sept. 24, 

“ 3 mo. 

1500 

Oct. 29, Cash 

200 



27. — Extraction of 1. Eind the value of 3'^ ; SO^ ; 300^ ; 9^; 90^; 

the Cube Root. VW- -^27 '000 ; 'iV 27'OOU'OOO ; ; SO" ; 

^ 126'000 ; 0003 ; V 21G'000'000. 

2, Compare the number of jdaces in the 3d pov^^er or cube T\dth the number 
in the 3d or cube root. 

3. If the cube of a number contains three times as many places as the num- 
ber, or one or two less, how many iDlaces in the cube of 253 ? G7 ? 8000 ? 

4. How many tigures in the cube root of 729 ? 512,000 ? 8,000,000 ? 

5. Cube 0.08. How many decimal places in the cube? Why? 6. How 

many decimal places in the cube of 0.7 10 ? Of any number ? 7. Why must 

the number of decimal )Dlaces in the cube of a decimal be a multiple of 3 ? 

The square of a number of two digits consists of three parts [§ 333]. So its 
cube is made ipo of four parts. Let us analyze the process of cubing a number 
to see what these four parts are. 
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To find the cube of 64. 

64^ = 64 X 64 X 64 ; or, as 64 = 60 4 , 

64=^ =(60 +4) X (60 + 4) x (60 + 4) = (£ + o) (i + o) (i + o). 

60 + 4 = ^ +0 
60 + 4 = i + o 


602 + 


60 X 4 
60 x 4 


+ 42 = ^0 + o2 

= ^2 ^ iQ 


602 + 2(60 X 4) + 42 = ^2 4. 2^0 + o2 
60 + 4 = f +0 

■ t-o + 9, to- + 0 ^ 

+ 2 t2o io2 


602 X 4 + 2(60 X 42)+ 43: 
603 + 2(602 x 4)+ 60 x 42 


603 + 3(602 X 4) + 3(60 x 42)+ 4^ = + Zto^ + 

216,000 + 43,200 +2880 +64=262,144 

The four parts of which the cube of 64 is composed, are 

I. The cube of the tens. III. 3 times the tens times the ones2. 

II. 3 times the tens2 times the ones. IV. The cube of the ones. 

Let us try to find the factors of these four parts while finding the cube root 
of 262,144. 


^3 + 3 ^2o + 3 io2 + o3 = 
t^ = 


Process, 

262'144 (60 + 4. 
216 000 


3^2(5 = 

10,800 

Zto = 

720 

02 = 

16 

^2 + 3 io + o2 = 

11,536 


46 144 = 3 ^2o + 3 to^ + = (3 ^2 + 3 + 0 ^) 0 . 

Explanatiox. — 262,144 comes between 
the cubes 216,000 and 343,000 j its cube 
root then comes between 60 and 70, and 


46 144 


Part I. the must be 216,000. Taking this out of the cube, what remains ? 

Part II., or 3 fo is much the largest of the three remaining parts of the cube. 
It is made up of two factors, 3^2 and 0 . The remainder, 46,144, is approxi- 
mately the product of these two factors. 3 ^2 _ 3 ^ qqo _ 10, 800. If we divide 
the approximate product, 46,144, by one of its factors, 10,800, we get the other 
factor, 4 or 0. 

Part III., or Zto‘^=Ztoxo \ 3 ifo=3 x 60 x4=720. Part lY., or 0^=02 xo; 
o2 = 16 ; uniting 3 ^2 + 3 + 0 -^ 10,800 + 720 + 16, we have 11,536 ; multi- 
plying this number by 0 or 4, we have Zto- + Zto- + = 46,144. Hence we 

conclude that 64 is the cube root required. 
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As shoion above find one of the three equal 
factors of — 

1. 12,167. 3. 46,656. 5. 103,823. 

2. 32,768. 4, 74,088. 6. 157,464. 

9. 373,248. 11. 614,125. 

10. 474,552. , 12. 884,736. 

13, What is the edge of a cubic block containing 421,875 cubic inches ? 

14, How large a cube will weigh as much as a rectangular prism 24 in. long, 
16 in. wide, and 9 in. thick ? 

15, Extract the cube root of 320.013504. 

Process, 

320. '013'504 (6.84 

1. We begin at the decimal point to 
separate the power into groups of three 
figures. How many figures will then be 
in the root ? How many integral ? 

2. Having found two figures of the 
root, we consider the tens to be 68, and 
proceed as before. 

3. If the number is an imperfect 
XDOwer, we may annex decimal ciphers 

and approximate the root. 

16. V3796416 18. V37.259704 20. Vo.087640 

17. Vl2977875 19. V0.1001728 21. ^ 

In extracting the cube root of fractions or mixed numbers, follow the direc- 
tions given under square root (page 221). 

22. 24. V3| 26. 

23. VilHI 25. 27. V40^ 

28. Eind the entire surface of a cube whose volume is 37 cu. ft. 64 cu. in. 

29. If a cubical pile of wood contains 108 cords, how long is it ? 

29. — Foreign Moneys. The director of the United States Mint publishes 

from time to time a list of nearly forty foreign 
countries with the value of their money standards in United States gold coin. 
Many of these values change from year to yea.]*, especially in the case of coun- 
tries which have a silver standard, and the rates of exchange vary accordingly. 


216 


3 X 602 

10,800 

104. 013 

3 X 60 X 8 = 

1,440 


82 = 

64 


• 

12,304 

98. 432 

3 X 6802 

1,387,200 

5. 581,504 

3 X 680 X 4 = 

8,160 


42 = 

16 
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28 . — Exercises in 
Cube Root. 

Written. 

7 , 175,616. 

8 . 238,328. 
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mTEODUCTIOlT TO ALGEBEA. 

1. — Likened to In aritlimetic we use (1) numbers expressed 

Aritlimetic. in figures^ (2) signs that indicate some process 
or shorten an expression^ and we may use 
(3) letters that represent a number when we cannot or do not wish 
to give the size of it in figures. 

In algebra we use the same numbers, signs, and XDrocesses, and 
we constantly use letters to re^Dresent quantities both knovui and 
imknown. 

Adding : 5 + 5 = how many 5^s ? a +a? 

Subtracting : 10 - 5 ? Two 5's - 5 ? 2 a - a ? 

Miiltijolying : 4 x 5 = how many 5’s? 4 x a ? 

Factoring : 20 = ? 4 x 5 = ? 2 • 2a ? 4a ? 

Dividing: 20^4? 20^5? — ? — ? 

4 a 

Squaring : 5^ = or x ; cr=? = ? 

2. — Contrasted with The most im^Dortant differences are 
Arithmetic. these : — 

I. In algebra, before solving a x)Poblem, 
it must usually be stated in one or more equations to show the rela- 
tion between the known quantities and the unknown. 

The chief thing to learn is how to find from equations the value 
of the unknown quantities which they contain. 

II. All algebraic problems involve the use of literal quantities. 

23 
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[§§ 76-79 of the arithmetic may be reviewed here.] 

Tlioiigli aritlimetic serves for ordinary computations^ there is 
inan}^ a problem that cannot be easily solved without the equations 
in which it ma}^ be stated. 

3. — Letters and The .first letters of the alphabet^ a, h, c, d, 
Signs. etc., are used as abbreviations or convenient 
substitutes for quantities whose value is given 
or supposed to be known. 

The last letters, x, y, z, etc., are used for quantities of unknown 
value. 

Signs have the same force as in arithmetic. 


4. — Reading and Bead the folloioing expressions and say lohat 

Interpreting. each means. 

Thus, in — - — the literal quantity d is to be subtracted from c, 
c — d 


and the numerical quantity 3 is to be divided by the remainder. 

1. 7 + 6 4. cj^l 

2. a -4- 6 5. /+8-C? 

3. 3 — c 6. cZ X a -i- 2 


*7 TL 


8 . 


c 

a -\-h 


9. 

10 . 


G~ d 

a — b 


4 ' c-h cl 

11. Which of the preceding expressions have the fractional form? 
Head them as if the sign had been used. 

Notice that 2 ado is read “ Turn a, 1), o ” ; that it means the same as 2 • zx • & • c or 2 X cx x 2^ x c, 
and is the common way of indicating the product of such factors, the numerical factor coming first. 

Bead and interpret the folloioing. Notice which are the unTcnoion 
quantities. 

Thus : bax indicates the product of the numerical factor 5 and of the litoral factors a and x. 


12. to clef 

13. 2a ~ 4.x 

14. 5 abm + 2 ccZ 


15. 25 mn 

16. ay — dz 
17.. 7 aclmxy 


■ 18. 4a& + + 5 cd ■ 

19 “b ^ 


•4 


20. 3 C6 — 


d 


21 , 


cd 

a-\-x + 3 my 
hen 
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5. — Problems Siig- 1. Make a problem of which the proper 
gested by Equations, statement is 3 X *1? 12 = a;. What is meant by 
X ? Its value is 

Try to males a problem for each of these statements : — 

2. a; =13 -4 4. ^17-oe = ^10 6. 4wk. = 32 wk. - rr 


3. a;-12h. = 8h. 5. 5xx = 


10^ 


7. 


7 bu. 


bu. 


8. mP 1 — — 5? q + 5? 


JL 

1 0 


9. f3-|-?p4 = 


§5 21 




6. — Writing Equa- 
tions. 


The first onember of an equation, the part 
at the left of the sign =, must always equal 
the second member, the ^Dart at the right. 




Pat into the form of equations, and test eaxh one : — 

1. 10 added to 35 is the same as 9 times 5. 

2. 3 more than half of 7 is like a quarter of 26. 

3. 15 = twice 10, less 2 more than 3. 

4. What quantit}^ = 19 less 5 times the double of 1|- ? 

5. 3 = a half as much as 1 more than 10 from 15. 

6. a from a leaves 1 less than a fifth of five. 

7. 5 = as much more than 4 as 3 exceeds 2. 

8. A quarter of a is as much as the whole of 5. a = 44; 5 = 11. 

9. 4 less than a and 5 = 1 more than -J- a hundred. 

10. a less 11 comes within 3 less than 70 of being 100. 




7. — Expression of 
Unknown Quantities. 


1. One chimney has a; flues ; another twice 
as man}’", or 2 a;; a third has as many as the 


first two, or In all how many ? 

2. y is a certain number. One farm employs 3y workmen, 
another 4 times as many, or 


The two together 




Iji 

i 1 V 

: j c 
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^ ^ ~f *7 

3. Compare tlie values of x and ^ ; of ^ and of S^^x and 

^ 2t 


3.'« + | 
u - .f "/ r- 1 


J 


^ 7 / - ^ . 7 ■ 

4. One kind of j)illow costs 3 times a certain sum^ another 8 times 

as much as the first, or x. 

5. One ladder contains 2 ; rounds; another as many^ or ; 

another 3 more than the first or another contains 2 more than the 
second ladder. All four contain — 

6. If 16 X mil pay for 4 tons, express the cost of ^ of a ton as 
more or less than x. 

7. Compare of x with 2 a;; with ^ of 2 a; ; with ~ 

0 

8. Explain the difference between ?/ — 5 + 7 and y — {5 + 7). 
Each expression is how much more or less than y? [§ 75.] 

9. How many x^s added will equal x x (5 — 2) or (5 — 2) x. 

10. One shelf in a case holds within 1 of a quarter of all the books, 

or — ; another holds a quarter as much as 4 more than the 

^ 0 ; + .. 


whole, or 


11. There are — of a; or — on the third shelf, 
11 11 


and on the fourth ^ as many, or • 
6 


of a; = 


5a; 


12. a; = the value of an apple ; 6 peaches cost 12 a;, 4 plums 6 a;. 
How many plums have the value of 9 peaches ? 


8. — Statement of I. Tell what unknown quantity is to be 

Problems. found. 

II. Make an equation for each case. 

III. Then give x or y its numerical value. 

1. A bag contained a; coins. Each of 3 persons took out 7, and 
4 remained. 

2. MHien six marbles had been lost from a bag containing y, each 
of 4 persons took out 8 and 3, leaving none. 
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3. The present yield of a^Dples (x) is 10 barrels more than last 
year’s, when the crop bought ^ 160 at ^ 2.50 a barrel. 

4. A certain bicycle cost ^ y. One half that amount is the same 
as I the cost of a ^ 75 bicycle. 

6. If you take of x and add 3 to it, the result is of 20. Is ~ 


more or less than 5 ? 


4 


o 

6. X is the cost of a house. A quarter and a half of it was 

which was the cost of two other buildings. The cost of all three was 
a; + f ftj, or ^ 1750. 

7. After a; persons were seated in church 4 times as many more 
came in, or A. cr. When they went out, it was found that there were 
25 men and 3 times as many women. 

8. The long cars in a freight train are to the short cars as 2 to 3. 
There were 30 or 5 x in all. The long cars are x. 

9. One of three brothers is a year old, another is 7, the third is 
half way between, x = a of what ? 

10. An iceberg moves x miles a day, a ship 10 times as fast. 
When they approach each other, they are x oj or 110 miles nearer 

in a day. ^Wien the berg follows the ship, they are x x miles 

further apart. 


9. — Analysis and I. Without solving, decide upon some 
Statement of quantity whose value is lacking, but may be 

Problems. found from what is given. Say — let x = 

the distance from,” etc. 

II. Show what operations must be performed upon the known 

7-4-4 

quantities to find the value of the unknown. Thus, x = -g — 

1. It is 90 m. from Hew York to Philadelj)hia. Two men set out 
on bicycles to meet each other. One has gone 30 m., the other 35 m. 

2. Twenty rows j eight in a row j every other tree dug up and 
sold. 

3. 100 young apple trees ; all but 25 bearing ; 150 bu. the yield. 
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4. Two boys working together earn ^1.50 a clay; the first gets -J- 
as inucli as the second. 

5. If you Avill bring 2 more like those I havC; there will be enough 
for 7 of us‘ 

6. I had to double my money 4 times before I could buy a f 160 
horse. 

7. There were 400 grown persons at the fair yesterday^ as shown 
by the receipts; which were .Ij) 200. The same amount was received 
on children's day for half tickets. 

8. There are 144 pegs in a shoe, costing 1 a gross. At one bench 
24 gross are used in a day. 


10. — Problems If a; = the sum of S and 6; or of any two 
Stated ill General numbers; it can be found from the equation 
Terms. x = a + a and b representing the two num- 

. bers, Avhatever they are. 


1. What kind of problem is to be stated asft; = — ? x =: a — b? 

b 

2. What do 3 yd. cost at $ 0.80 a yard ? Substitute a and b for 
the knovui quantities; and give the equation for all such problems. 

3. Burning a cords of one kind of wood; and b cords of another 
kind; Avhat is burned in m years ? 

4. If the cost for a year is the cost for each of 7i parts of a 
year would be what x^art of d ? 

5. One person is b inches tall; another & 4- 1, a third & + 2. 
Ex^oress briefly the sum of their heights as equal to y. 

6. Comxiare & 4-& + l + ^+2; 3& + 3; 3x(6 + l). [& = 5.] 
If 3 X = 15; why does 3 x (5 + 1) = 18; and 3x^+1 = 16? 

7. A pole X feet long is cut into 3 fractional parts, If 

a b G 

you take i from x, what remains of the x)ole ? 


8. A man x^aves a gutter in x days. What part of it does he 
pave in 1 day ? In on days he x^aves on times as much; or 




'"Li' 
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9. I walk how many miles in b hours if I go n miles an hour ? 

10. I go at the rate of how many miles an hour if in c hours 
I walk d miles ; ie., in one hour I walk — miles. 


11. — Terms. An expression that may be separated into 

tAvo or more parts connected by + or — 
contains two or more terms. If it cannot be so separated^ it consists 
of one term. 


As ab + 5 — - contains three terms, it is a trinomial, 
d 


As 5c — — contains two terms, it is a binomial, 
b 


As 3 axy and ^ contain each one term, each is a monomial. 


An expression of more than three parts or terms so connected 
is a polynomial, 

Note, — In the fraction the pins sign connects merely the terms of the numerator. The 

o 

expression as a whole is a single term, a monomial. 


Eem ember that A\diere there is a parenthesis marked by curves ( ), 
brackets [ ], or the vinculum , the included quantities are to be 
taken as one. 

Ap)ply the names monomial, etc., to each of the folloiving expres- 
sions, and explain the jovo cess indicated : — -A 

1. 3 — (4 — z) 4. 3(c + d) 7. 1 ax — 2 x — 4, af 

2. a-lTAf 5. 3c + d 8. 3(c6 + 4)- 4(5 - 3) 

3. (2 — x) — {y — 4) 6. x(^mn — 1) 9. (4 a [5 — 2]) (c + d) 

12. — Literal Powers 1. Define a of any number. 2. '^¥llat 

and does the exponent sIioay ? 

Numerical Coefficients 1st pOAvers : 5, a, xy, (c — g). 
as Factors. 2d poAA^ers, or squares : 

5-, a X a, a", xhf, xxy xx x y, {c — g)-. 
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Bead^ and give all the factors of — 

3. 5. a^h 7. aW 9. {ahf 11. {a + hf 

4. m 6. a x 8. x If 10. a%^ 12. cdfx^f 

13. Hoav much is 3 x 5 ? 5^ ? Explain the difference. 

14. 3 C6 = a + C6 + a ; the factors are 3 and a. 3 = ? 

The coefficient of a literal quantity consists of the factors ]}ve- 
ceding it in the same term^ usually the numerical factor^ which ^ 
comes first. Thus, 3 is the coefficient of 3 xyz^ or 3 xy is coefficient 
I of z. When no figure is written, 1 is understood : a = 1 x a, or 1 a. 

Give the numerical coefficient^ and factor each term, thus : 

3 m = m + m + m, or 3 x ; vf' = m x m x m. 

15. n 18. 2aSn 21. 21 h\a + b)- c{d- 

Oj 

16. 4 a 19. 2 xhf 22. Sah~f 25. 3 a(b + c) + 2 ?/(/- g) 

17. Sab 20. Sanf 23. 2c^d+5z 26. a&(aj~y)-4 

Similar terms must contain the same powers of the same literal 
quantities. The numerical coefficients and the j)receding signs may 
differ. 

m^b and bnf are similar, but in each the b should be mitten 
before the m. 


27. Select similar terms among the folloicing : — 


7 nfb 

- 2 aV 

5 an 

-2xy 

ofy- 

an 

3 

— 2 bm^ 

2 ofy'^ 

— axy 

— 4 

— 6 bin? 

4 off 

2 bn 

— 9 an 


13.— The Value of 
the Unknown Quantity 
found by Subtraction. 


I. If the same quantity be talcen 
from equal quantities, equal quantities 
reifiain. 
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Apply this axiom or self-evident truth in finding the value of x in 
these equations. 


1. a; -|- 4 = 10 Subtracting 4 from each member, (1) re = 10 — 4 

Performing the process indicated, (2) x = Q 

2. 4 ft/ 3 X -f- 1 ( 

Taking 3.^ from each member, we have (1) 4ro — 3 x = 17 

Performing the subtraction, we find • (2) x = 17 

3. a; + 24 = 32 5. 31 + a; = 64 7. a; 19 = .1? 82 


4. 5a; = 4fl; + 20 


6. 27 = 15 + a; 


8. a; + §;2A=$20 


9. 5? 5 added to my money 10. The price of corn has risen 
will give me ^ 28. How much 13 ^ and is now 63 What Avas 


have I ? 


Let X = my money now. 


I is added. 


it at first ? 

11. The Avatch and chain cost 
$ 125. The chain cost 30. 


Then a: + 5 = 28, etc. 


12. ShoAV that subtracting a quantity from each member of an 
equation is the same as transposing it to the other side Avith a minus 


14 . — The Value of 
the Unknown Quantity 
found by Addition. 


II. If the same quantity he added 
to equal quantities^ the sums will he 
equal. 


Apply this second axiom in finding the value of x. 
1. a;- 7 = 12 


Adding 7 to each member, we have (1) rc — 7 -f 7 = 12 + 7 

Performing the processes indicated, (2) rr = 19 

What is the effect of taking aAvay-7 and then adding 7 to any 
number ? 


2 . a )-,^12 = $19 


3. a;-f = 2 


4. a; 24.75 = ^82.75 
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5. Tlie cost was $18; the 
discount was $4^ What was 
the list price ? 

Let X = the list price. 

(1) X — $ 4^ = the cost. 

(2) X - § 4^- = $ 18, etc. 


6. He was in school 26 half 
days, and absent 12. How long 
had school kept ? 

7. 327 miles had been trav- 
elled. The journey was cv miles, 
and 487 yet remained. 

— 3 = 10, adding 3 to each 
— 3 to the other side, with its 


8. Show that in an equation like x 
member is the same as transposim 
sign changed. 


15. — The Value of 
the Unknown Quantity 
found by Division. 


Apply this third axiom in finding the value of 

1. 3a; = 24 

Dividing each member by 3, we have (1) a; = 8 
If 3 x = 24, 1 a; orx = } of 24 or 8. 

2. 12 a; = 36 4. 2^0; = 25 6. 0.8 a; = 5.12 

3. 19y = 57 ' 5. 13a; = $52.13 7. fa; = 90 

8. I sold my house for $ 6,000. If this was three times the cost, 
what did I gain ? 

9. Seven times a number less 5 equals 51. 

10. Eight times my money and $ 40 is 12 times my money. 


III. If equal quantities he divided 
hy the same quantity^ the quotients to ill 
be equal 


16. — The Value of 
the Unknown Quantity 
found by Multiplication. 

Apply this fourth axiom in finding the. value of a;. 1.^=7 

o 

Multiplying each member by 3, we have (1) o: = 21 
If r of X = 7, the whole of a; = 3 x 7 or 21, 


IV. If equal quantities he multi- 
plied hy the same quantity, the products 
zvill he equal 
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2. — = 6 3. -a;=9 4. — = 20 5. — =.1?210 

12 4 , 6 10 

6. Lost f of my money, but $35 still remained. How mncli 
bad I ? 

7. of tbe whole distance and 21 miles cover the journey. 

8. 18 of the 30 miles of the yacht^s triangular course were sailed 
in 72 minutes. The full time was what ? 

9. A third and a fourth of my money made $ 18.60. How much 
had I ? 

(1) ^ -f- j = §18.60. Multiply both members by the 1. c. m. of 3 and 4. 

10. -f- of what I received was silver, was gold, and the remaining 
24 was in bank bills. 

17. — Reduction The value of x in any sim^ile equation may 
of Equations. be found by applying one or more axioms; 

that is, by increasing, diminishing, multiply- 
ing, or dividing both members of the equation by the same quantity. 

The steps of the process should be taken in this order : — 

I. Combine similar terms ; reduce to loioest terms, 

II. Clear the equation of denominators by midtiplying both mem- 
bers of it by their 1. c. m. 

III, Transpose unknoivn quantities to the first member^ and Icnoivn 
quantities to the second^ by addition or subtraction. 

IV. Combine similar terms. 

V. Divide both members of the equation by the coefilcient of x. 

1. G-iven q- — -f 9 = — + 16, to find the value of x. 

3 4 6^ 

Multiplying by 12, we have (1) 8rc 9o; + 108 = lOrc 4- 192 
Subtracting 108 and 10 o', (2) 8 x + 9 rv — 10 .'i: = 192 — 108 

Combining similar terms, (3) • 7 rc = 84 

Dividing by 7, (4) rc = 12 

Given ^ + — -f 6 = - + 17, to find the value of x. 

2 5 5 


2 , 
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To verify an equation is to j)i’ove that its members are equal by 
substituting numbers for the letters that represent them. 

■ 2 3/ 3 X • 5 X 

Thus, in the equation in Examx)le 1, — + — + 9 = — H- 16, we found that 

X = 12. Using 12 in the equation wherever x occurs, we have 

2 X 12 . 3 X 12 . , 5 X 12 . 

— — + — — + 9 = — - — + 16, 

0 4 D 

24 36 

or j + — +9--g+16, 


or 
\ or 


8+9+9 = 10 + 16, 
26 = 26. 


^ I Find the value of x in the following equations^ and verifii each : 




3. 13a; + 7-15 = 5a) + 32 

4. 12fl;-13+a; = 35 + 7a; 

5. 108 + 20a; + 14 = 12a; + 19a; 

6. 13a:-7 + 16 = 5a; + 18-a; 

7- «! + ^ + S = ^ + 30 


6 

13. + = + 7 

3 4 12 6 


8 . ^-7 = ^ + 8 ^ 

9. 2a; + ^-17 = 0 
10- f+| + 3 = g + 10 

12. ^!Lzi + ^ 5 2 


14. 

15. 


2a; -2. 
3 

0 a; + 2 


1 ; 


5.^•-20 

6 


+ 3 


4 2 


18 . — Problems. 1 . A horse and wagon cost $280. The 
horse cost 3 times as much as the wagon. 

2. Together the girls picked 45 quarts of berries. One picked 
^ as much as the other. 

3. Divide 23 into two parts, one 5 less than the other. 
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/y 4. The Slim of two iiiimhers is 87, and their difference is 9. What 
are the numbers ? 

6. I bought 6 lb. of coffee and 5 lb. of tea for f 6.40. The tea 
cost twice as much as the coffee. Tind the j)i’ice of each per pound. 

6. Of three candidates at an election, A had 3 times as many 
votes as B, lacking 220, and C had as many as B. If there were 
3300 votes cast, how many did each candidate receive ? 

7. Four times a certain number divided by 3 added to f the 
number equals the difference between the number and 518. 

8. A certain number diminished by 40 is the same as 40 dimin- 
ished by -J- of the number. 

9. Take from a number f of itself, \ of itself, and 40, and nothing 
remains. 

A/ . 10. A man bought an equal number of horses, cows, and sheep. 
For each horse he paid $ 125 ; for each cow, ^ 50 ; and for each 
sheep, f 12. How many did he buy for 5? 1,309 ? 

19. — Problems. 1. A^s capital in business is twice B^s. A 

loses $ 5,000, while B gains §> 3,000. They 
then have $ 13,000 together. What did they have originally ? 

2. A farmer sold his wood at $ 3 a cord, ^ of it at 5? 4, and -i 
of it at $ 5. ITe received $ 44 for the lot. How many cords did 
he sell ? 

■ 3. A certain sum of money was divided among F, Gr, and FI. F 
and H received $ 150 ; F and Gr, s? 216 ; and Gr and H, qp 178. Flow 
much did each receive ? 

4. Two tanks contain an equal quantity of water. But after 75 
gallons have been taken from one, and 50 gallons added to the other, 
one contains tmce as much as the other. 

5. Divide 30 into two such parts that 4 times the greater shall 
equal 6 times the lesser. 
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6. Take twice a number from 19, divide tlie remainder by 3, and 
add tlie nnmber. Tlie sum will be tlie same as if balf the sum of the 
number and 10 were taken. Find the number. 

7. The sum of three consecutive odd numbers is 39. "WHiat are 
they ? 

8. The sum of three consecutive multiples of 7 is 273. What 
are they ? 

9. A grocer sells 80 pounds of tea at 50 cents a pound. But this 
tea is a mixture of ^Door tea at 45 cents with a better quality worth 
65 cents. How many pounds of each kind in the mixtme ? 

10. A has mp 250, and B has §>75. How much must one give the 
other, that they each may have the same sum ? 

20. — Addition: tlie As in arithmetic only like numbers can be 
Signs + and — . combined in one sum, so in algebra only simi- 
lar terms can be added. To add 3 a, 2 5, and 
1 c is in a sense like adding 3 acres + 2 bushels + 1 cent we can 
only indicate the addition of the different units, thus : 3 a + 2 5 + 1 c. 

1. How many n^s are 47^, oi, 2 7i, 13 oi ? 

2. Arrange similar terms in columns ; then add — 

2 ah, 5 c, 7 ao;, 4 5.^*, c, -J- a5, hx, 3 ax, 7 c, -J- a5, ao;, hx. 

Indicate the sum of the four amounts just found. 

Suppose a man begins the week with no money, and in his book 
.puts a 4- before each amount that he gains and a — before each 


Gain § 3 
Gain $ 14 
Loss ^ 2 
Gain § 3 
Loss $ 4 


amount that he loses. Instead of 
entering each transaction as shown 


+ 3 cl 
+ 14cZ 
-2d 
+ 3d 
- 4d 


at the left, he might keep the 
account as at the right. He would 
first add the + sums which in- 
crease his property, then the — 
sums Avhich diminish it, and then 
put the tivo together. If it were 
+ 19 cl and -j- 7 d that he put together, the sum would be -H 26 d, but 
adding — 7 d to +19 d has an opposite effect. The sum of his gains 
and losses is + 12 d. 


^ 19 gain less 5? 7 
loss = M? 12 gain 


+ 19 d and — 
7 d = + 12 d 
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Consider that the signs + and — belong to the quantities that 
follow them, showing their character as gains or losses, and we may 
write (-|-o cZ) -j- (-[-14 cZ) -f- ( — 2 cZ) -f- (+3 cZ) -|-( — 4 cZ) = (-j-19 cZ^-f- ( — 7 cZ) 
= (-}-12cZ). Adding —7 is like taking away -f- 7, and as all quan- 
tities are + unless marked — , we may write 19cZ — 7cZ = 12 cZ. 

3. Add a loss of $ 10 to a gain of .ip 15; what results ? 

Add + and — quantities separately. 

4. 


— 4a 

5. ^2xH 

6. 8 (6 + c) 

7. -2.T 

-f- 3 a 

- 1 xH 

-2(b + c) 

-3 a; 

+ a 

'+4:XH 

-3(& + c) 

— X 

— 5a 

-2xH 

3 (& + c) 

— 5x 

+ 5 a 

+ 7xH 

(& + c) 

— X 


21. — Problems. 1. A yacht goes 10 m off shore and 3 m back. 

Give these distances o^^posite signs, and add. 

2. Again she sails from port 7 m, — 6 m, + 6 ??i, + 4 m, — 10 7 ?i. 
How far from port is she at the finish ? 

3. A man has no money, but there are due to him ip 10, ip 3, § 4.50, 
ip 2.50. He owes ^2, §>6, ip 0.75, and ip 1.25. If all these sums 
should be paid, would you mark the balance -f or — ? In adding 
the eight sums given, which four should be marked — ? 

4. A bin is kept for. corn and oats mixed. One bagful = (c -|- o). 
The changes in a month are 10 (c-[-o) received, 4(c-f o) sold, 25(g+o) 
received, 2 (c -|- o) received, 9 (c o) sold, 1 (c -f- o) sold. Arrange 
in one column with the proper signs, and add. 

5. Suppose a man^s debts are i? 100 greater than the money that 
he has together with what is due to him. T\^iich will represent the 
amount of his property, -{- ip 100 or — ip 100 ? 

6. If the sum of the — or 7iegatwe terms is greater than the sum 
of the -j- or positive terms, will the result be -f- or — ? 

7. If you go forward 100 miles (-]- 100 77i) and backward 150 miles 
(—150 m), is your final position in reference to the starting point 
-j- or — ? 
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22 . — Positive and 
Negative Quantities. 


Any quaiitit}^ may be taken in two opposite 
senses^ positive and negative^ wliicli we indi- 
cate by the signs + and — . 

1. What is the difference between 10° 
above zero and 5° below zero ? 

2 . If we take away a mants gains (+ 
quantities)^ is his property diminished or 
increased? If Ave lessen the amount of 
his losses (— quantities); Avill he have more 
dollars or feAver ? Taking aAvay a posi- 
tiA^e quantity makes the minuend smaller. ^ 

Taking aAvay nothing leaves the minuend the same. 

Taking aAvay a negath^e quantity makes the minuend larger. 

10 - (+ 3) = 7 10 - 0 = 10 10 - (- 3) = 13 


+ 

— 

positive 

' negative 

above « 1 

below 

forward S 

back 

before Z - 

after 

west .S 

east 

north 

south 

excess 

, deficiency 


Let us compare these four cases : — 


To add 

Like signs. 

\ 

Unlike signs. 

+ 6-6 

+ 6 -6 

+ 4—4 

-4 +4 

+ 10 - 10 

+ 2 -2 


To subtract 

Like signs. 

Unlike signs. 

+ 6 -6 

. + 6 - 6 

+ 4 -4 

- 4 -b 4 

+ 2 -2 

+ 10 - 10 


Here the first 
quantity is in- 
creased in the 
same direction 
by adding the 
second quan- 
tity. 


Here Ave com- 
bine opposing 
quantities. A 
part of the larger 
is counteracted 
by the smaller. 
If the iiegatiAm 
is larger; the re- 
sult is — . 


Here each uxiper 
quantity is les- 
sened by taking 
aAvay 4 of the 
same kind, leaA^- 
2 of each kind. 


If taking (+4) 
from (-f 6) leaves 
the (-]- 6) smaller, 
(—4) from (+6) 
leaves it larger. 
If (—6) denotes 
a deficiency, tak- 
ing aAvay (-{-4) 
Avill increase the 
deficiency to 
(- 10 ). 
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23. — Subtraction. 1. 2 from 1 = 10 from 0 = 

2. -2 and — 1 ? — 2 from — 1 ? 

Subtracting a positive quantity is adding a negative, 
and subtracting a negative quantity is adding a positive. 
3. From 5 7 9 —3 


0 

11 . 

-8 


-2 1 
11 -11 


To subtract a quantity , 
change its sign and add. 


subtract 2 

4. From — 9 
subtract — 6 

5. Eead each of the preceding quantities with its sign, thus : 
+ 5 less + 2. 

In such operations do not confuse the sign of subtraction with the 
sign which marks a quantity as negative." 

2 — 1 may equal (+ 2) — (+ 1) or (+ 2) + (— 1). 

What number must be added to the subtrahend to q)'i'oduce the minu- 
end in the following cases ? 

6. From cl — a b —a 7. 2a 5b —7x 5xy 

subtrcLCt b b — cl — b cl —3b —6x —lOxy 

8. If a = 5 and 6 = 3, compare in value — a + 6 and b — cl. 

By chcvnging signs ccnd CLdcling, — 


9. 

SubtrcLct 19 

1 

CO 

1 

p 

V Sy —X 4: z 

from 

17 

-6 4 -7 2: 

CO 

1 

1 


11. 

12 . 13 . 

14. 

Min, 

2a + 36 

a — 3 cl ^Qii + on — 

z In 13 is 5 71 a part 

Subt. 

a + b 

2a— d 3m — 

4zZ of what remains ? 



Shorten the expressions : 

24 . 

— Terms in 

1. a + 6 + e — 6 

4. 2 a; — 3 mx — x-{- mx 

Parenthesis. 

2. a + 2 6 — c + 3 a 

5. ScLG + z — CLC — 2 ; 

[Eeview § 73.] 

3. cr — 2 a6 — or 

6. 4a;- -27/"-- 3 or + 7 / 


7. Explain the difference in value between 
6 - (3 + 2) and 6-3 + 2 
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If + 3 + 2 is to be taken from 6, we change both signs and write 
6 — 3 — 2. If the quantities in curves were to be added to 6^ there 
would be no change of sigiq for 6 + 3 — 2 = 6 + (3 — 2). 

Remove the curves^ etc., loitliout changing the value : — 

8. 7 — (3+3); 4+7— (4— 2) 9. a—m—Q)-{-c)] a-{-(pi—c) — (m+c) 

Remember that an expression in parenthesis is a single term ; 
thuS; 8 — [4 — (2 + 1)] becomes 
first 8 - 4 + (2 + 1), (2 + 1) hav- 
ing its sign changed as a single 
term. 

Remove parentheses^ making 
change for one pair at co • time. 

Combine similar terms in the result. . 

10. 9 - (8-3) 12. 9 -[4 + (2-1)] 14. 2 ax - {^ax -[y - ax]) 

11. G — h + cl 13. x—\]a — (x — 2/)] 15. (2 be + oi) — bo) 

WitlioiU changing values^ enclose in parentheses the second and third 
term s of : — 

16. 5 — — 1 + 2 17. a + & — c — 6 1^. x — y + z + a 


On removing parentheses 
after a — sign, change the sign 
of each term they enclosed. 


25. — Multiplication: 2x3 ft. 
Product of Coefficients ; 2 X 3 C6 

Sum of Exponents. 2co x3b 


6 ft. Sc X 3x= 15 cx 

6 a 4 ab x 12 y^ = 48 aby^ 

6 cob 7 m^ X 9 n^ = 63 mV 


111 multiplying algebraic quantities^ the product of the coefficients is 
taken first. 

1. 5ax2bG 3. 9 cox Ixy 5. 19 cox x 12 by 

2. 6 cob X 3x i. 12 b X Icy 6. 3^ be x 18 clz 

7. What does an exponent show ? 


. a X CO = or b^ xb^ = b^ 

ax cox co = a;’ 2 u? x x~ 2 q? 


3co-b x3cof^=^9c(?W 
x^ XX- — x^ 


CO X a X a X a X CO = or X co^ = co^ 


3 X 2 m- — 6 m^ 


8. Show how the exponents of each product (above) were obtained. 
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In multiplying algebraic quantities the exponent of a power is 
f onncl by adding the exponents of its factors. 

XOTK. — As ill nritliinctic, so in algebra, the order of the factors docs not atfcct the product. The 
alpliahctical order is generalh’^ followed. 

9. Let a — 2, 6 = 3, c = 4, and show that ahc = cha = bac = cab. 
Shorten and rearrange the expressions : — 

10. xa^cb2cbx 11. xramc^xa^4: 

Fat all the factors of each group into one shorter term: — 

12. 2 ab X 4 ab 15. (gn + n) (^m + n) 18. G {a — Z)) x {a — b) 

13. 3 be • axy • 2 cx 16. a^x x xa^ x bac 19. {m -|- n) (m + n)'^ 

14. ay a^ a^ 17. 3(a-&) x 2 20. 3(x + 7j) x 4.(x + 7jy 

Explain : — 

21. 3 -f" ^ ^ 22. ^ y 23. 7 ab -h 3 be 4 cd 

5 a 2 ac 

15 + 10 + 20 ax + ay + az 14 arbe + 6 + 8 achl 

Midtiply : — 

24. x“ y“ - 25. x^ + y-^-z"^ 26. (m — + 


ax + ay + az 


25. x^ + y -\- z^ 


19. (pn -|- 7i) (pn + 

20. 3(a; + y)x 4(a; + y)2 


7 a& + 3 6c + 4 cd 

2ac 

14 a-bc + 6 6c^ + 8 ac“d 


26. (pm — n) + m + n 
3 a 


27. 2x-y + 3 xy^ + 4 xyz 
5 axhj 

28. In finding the product of 2 a + 3 6 -}- c and 3 + 4, how many 
times is the multixolicand to be repeated? Lind the two partial 
products and add them. . 

Similar terms in the partial products must be written under one 
another and combined in the result. 

Find and add the gjartial products : — 

29. or + 4 ab + 6- 30. 2 a; + 3 ay + 4 31. or + 2 m + + m 

g + 6 2 az + 2 by x~ + m + y^ 

a^ + 4 a“6 ' etc. 

+ a“6 etc. 


31. or + 2 m + y^ + m 
x~ + m + y^ 
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26 . — Multiplication: If 3 X (+ 5 )= + 15 ; 3x(— 5 )=— 15 . 

Like Signs give + ; Un- If 3 X a=C6+a+a; 3 X (— a)= —a—a—af 

like, — . or —3 a. 

If innltii)lying x by 3 means- adding x 
repeated 3 tiineS; tlien innltiplyiiig a; by — 3 means subtracting a; 3 
times, or — a; — a; — a; = — 3 a;. 

l^ILien only one of tlie factors is negative, the product is negative. 


J^ead the products . 

1.1 -4 

— ah 

2xy 

a'b 

-a;/ 

3cr&2 

-7 12 

3 

-4 

— 

xy 

— 4 a^x 


2. a — b 3. 2 a- + 3 5 4. 3 am — 4 m^ + mn 5. 2 x^y + y® + ab 

3 a — 3 m + 1 ^ — y 


If we indicate tlie x^i’o4uct of 4 multii)lied by — 2 as 4 to be 
subtracted twice, or — 8 , we may Avrite the product of — 4 multiplied 
by — 2 as 4 to be added tA\dce, or +8. — 4 times — 2 = + 4 x + 2 . 

6 . — 3 ab'^ — 2 a-x 7 . 4 mii^ — 4 + 7 8 . m^y — 3y~n 

— ax —2 mn — ay 

9 . —(9? — dxy — %f)x{-~x^ + xy — if)=^ 


27. — Division: I. Dmsion is tlie inverse or opposite of 

Quotient of Avliat process ? 

CoefTicieuts, Difference g. In 3 X 4 a'> = 12 show how coeffi- 
of Exponents. cient and exponent in the product are oh- 
tained ? 3. Wbat terms in division and 

multiplication correspond to eacli other ? 


4. Explain: 


12 


: 4 a^- 


12 a^ 


: 3 a^’j 


3x4 aaaaa 


= 4 


4 3 aa 

5. ShoAv how the coefficients and the exponents of the quotients 
were obtained. 
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Give all the factors of the dividend, and slioio loliicli remain after 
talcing out those found in the divisor : — 

j 15 aV)^ g 8 xjfz g 4(a -}- b)(a — h) 

Bab 2z * a — b ’ cif* 


6. ^ 


Divide by giving the quotients of coefficients and the difference of 
exponents of the same letters: — 


11. 

12 a%^ 

40 affix 

15. 


6 air 

■ %lfx 

12. 

18 aSv? 

14 aV 

16. 


9 chr? 

2 cdx 


12 + 16 a\l 

4a2 

20 m^ + 24 nv 


17. ~f~ li) 
l^{x-\-y) 

18. 90 45 a' 


19. Wliat is tlie law of signs in multiplication ? 20. '\^Tien the 

product (dividend) is negative, what signs have the factors (divisor 
and quotient) ? 21. Show that the law of signs in division is the 
same as in multiplication, — 

Like signs in division give + ; unlike signs, — . 

22. The dividend is 6. Will divisor and quotient have like signs 
or unlike ? 23. Dividend is 6 ; divisor, — 3. Why should quotient 
he — 2 rather than + 2 ? 

24. Dividend is — 2 a, divisor 2, quotient ? 


First give sign of quotient; 
then its value : — 


Divisor. 


Dividend. 


1; 25. 

a + b 

— (C6+ 5) 

li 26. 

— ab 

-aW 

i 27. 

— mn 

3 mn^ 

:[ 28. 

-6(x-y) 

■ -18(*-?/)= 

;;! 29. 

-7(a+2y 

-21(a + 2)= 

^ 32. 

ax)4z cdx—S aV+2 aV 


Give product of quotient and 
divisor: — 

30. 2 (By)6 x-y - 4 xy- + 20 xy 

dx~2y + 10 

31. -3y- z) -3?/V^-9yV+12y-g 

z" + 3 « — 4 

33. -8 ? /)-8 &V-8 hf+U 


34. 6 &-,iy )6 Wy - 12 fry 12 
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28 . — Factoiiiig 
at Sight. 


1. Wliat quantity will divide every term 
of tlie trinomial ax + bx cx? What is the 


remaining factor ? 


2. Pind the numerical and literal factors of 3 am + 6 an — 9 ay. 
How is the third factor found ? 

In the same way find two or more factors of — 

3. (5x-3bhj 4. 3a^~6a 5. 6 ax - 12 ay -j- 24 ay^ 

6. Find the two x^rinie factors of 4 a + 8 ab — 12 b 

7. Of 3 xry — xjf + 2xy 

8. a?^ b^, and 12 are factors of what monomial ? 

Give t'wo factors : one a trinomial, one the largest possible monomial. 

9. 2ab~6 a% + 4 11. 9 aW + 45 ab^ -27 b 

10. 3 xy 4- 12 xhy- — 15 ol^y^ . 12. — 12 mx — 16 m-y — 6 mxy 
13. AVhat quantity will produce 2 a when multiplied by 1 ? By 

— 1 ? 14. 1 is a divisor of 2a + b\ what is the quotient ? 15. If 

— 1 is one factor of —a — b, what is the other ? 16. Give the 

square of 2 ; of — 2. 


29 . — Fractions to All operations with fractions in algebra are 

, Smallest Terms. based upon the same principles that apply in 
arithmetic. 

Reference may be made if need be to their development on 
pp. 54-72. 

3nfy 


m 


2 a a ax a 

1. fcptam, = - 2 


To change a fraction to smallest terms/ — 

Strike out all factors common to numerator and denominator 


2 . 


3 . 


4xY 

2xhf 

5 12aWe 

15 crcZ- 

8. 

28 mnx- 
35mhix 

4 cdo; 

g 27 aV?/ 

9. 

21 a (a — 6“ j 

16 a~x^ 

36 axy 

33bla-b^ 

ab — cb 

tj 24 a^bx^ 

10. 

51 abed (or — 

abc 

30 abm^ 

6Sa-x(x- — c 
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1. What is the effect of multiplying both 
ter}ns of a fraction by the same quantity ? 


30 . — Fractions to 
a Common Denomi- 

2. Change and to a common denom- 
4 DC 2 ccl 

inator. Explain the three steps of the process as shown below. 


I. 

II. 

III. 


2cd = 2 X c X d 

4 bed ^ 

a; xd _ 

dx 


4bv 

4l)cxd 

4 bed 

4:bG~4: xb X G 


?/ x2Z;_ 

2 by 

4 X d = 4 bed = 1. c. m. 

2 ccl 

2cd X 2b 

4:bcd 


ij 


To change fractions to a common denominator : — 




I. Find a common multiple of the denominators. 

II. Divide this midtiple by the denominator of each fraction. 

III. Multiply both ter ms of each fraction by the cpiotient of its denomi- 
nator into the common multiple. 


Change to common denominators : — 


3. 


32 / 


2ab' 10 C6- 


4. 


1 am 
2xy 3x~y 


5. 


y 


3 abmr 6 a4r 


31 . — Fractions 
Added and Sub- 
tracted. 


To add or subtract fractions : — 

I. Ghaoige to a common denominator. 

II. Place the sum or the difference of numer- 
ators over the common denominator. 

III. Change results to loioest terms. 


1 . 


4 a 

_^2If 

4. 

2 4 6 

7. 

a j^G 

on 

xy 

xy 


6xy 

xrof 

z^ 


b d 

01 

«■+ 

a a 

5. 

4 

2 ad 


8. 

onx 

oix 

y z 


cclhj 

&y 



edff 

chly^ 


3 a 

6. 

3 (a- 


3 (a + d) 

9. 


on 

01 


X 


y 


a 



3. — - 


V 


iH 
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32. — Multiplicatioii tj , Cl ci^ ■ cid a*cl 

J.. J-lXpiclilIl . X X ~ T Cl n 

of Fractions. DC y- c- 

To multiply fractions together^ — 

Write the product of the numerators over that of the denominators. 
Cancel ichen possible. 


XoTE. — Integral quantities may be given a fractional form by writing 1 as a denominator. 


2 . 

3. 

4. 


4 ao; 2 Z; 3 c 

X X 


ax 

Ay 


4 

X 2ab 


Sby' 

3 a-b 

16?/-'' 6cdb 
9 m^mx 50 dki'if 
25 d^a^y 27 mnz 


5 + y) V ^ 

* 6-(a; + ?/) 

g ^ + c) ^ ^ 16 abx 

32 b^cd ax — bx + cx 

7. X + yy 

‘ (x + yf a + b 


i 

■J 


33. — Division of ^ Explain: = = ^ 

Fractions. & 2/ ^2/ ^2/ 

or = = ^ 

b y b X bx 

In division of fractions, — 

Midtiply the dividend by the divisor inverted. Cancel lohen possible. 


Note. — Integers may bo given a fractional form as in multiplication. 


2 

' ^y ' y 

8 . 1QcZ7)2> 

* 5m ’ 


5. 

X 

g 2a + b^^ . 5(2a + &) 
3 a; V ^ ^2/“ 


8 . 


2xhj-~ 


3 abx^ 

c/ 


9. 

\y dj y + d 


4 ^ 

iv * y 


7. 


abed 


yz- 


2ab^ 

72/ 


~2ad? . -4c6^cZ 
4 16 


34. — ■ Equations with X-\-y =12 (2) X ~ y = 2 

Two Unknown Quan- These equations are independent; that is, 
tities. neither one is made from the other. They 

are also simidtaneous ; that is, the same 
unknown quantities have the same values in each equation. 
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, ^ (1) 2/ = 12 1 
■ 1(2) 2a: + 22/=24i 


Are these equations index^endent ? (2) 

is made by doubling (1). Are they simul- 
taneous ? 


(l)x-\-y = 12i 


; VX±\^ O LI-JJLX 

12 and 17 ? 


Are these equations simultaneous ? Can 
the sum of the same two numbers be both 


3. Let x = 3 and y = 2, and make two equations that are both 
indexDendent and simultaneous. 

( (1) 2 «; + 2/ = combine two or more index^endent 


(^(1) 2x + y — 13 If we combine two or more index^endent 
1 (2) 3 a; — ?/ = 7 simultaneous equations in such a way as to 
7 oA cause one of the unknown quantities to dis- 


(3)50; 

ax^x^ear, we eliminate it, and obtain an ecxua- 
Whence a; = 4 ^Xon with one unknown cxuantity only, which 
and 2 a; = 8 is readily solyed. 

(1) 8 + 2/ = 13 Xn Example 4 we have added the equations. As -f- ?/ 

y = 5 and — y neutralize each other, we obtain equation (3), 
5 a; = 20 and a; = 4. Substituting 8, the value of 2 ro, 
for 2 a; in equation (1), we obtain 5, the value oty. 


x — 4: 
2x = S 


(1) 8 + 2/ = 13 
y = 5 


5. Verify tire equations in tire preceding example by substituting 
their values for x and y. 


(1)o; + 72/=31 
{2) x-8y= 1 
(3) 10y = 30 

2 / = 3 


In Example 6 we eliminate x by subtracting (2) 
from (1), and find values as before. 


It will be observed that we eliminate by 
addition when the quantities to be eliminated 
have unlike signs, and 'hj ' sidjtmction when 


a; + 21 = 31 they have like signs. 


^ — — 2/=9 ^ ^70; + ?/ = 59 

* 1. a; + 2 / = 16 l9a; + 2/=75 

9. The sum of two numbers is 19 ; their difference is 11. Tind 
the numbers. 


10. Three times Charles’s money x^itis Henry’s = 5? 325 ; but if 
Plenry’s be taken from four times Charles’s, $ 200 remains. 
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35. — Elimination 
by Addition or Sub- 
traction. 

Process. 

( 1 ) ix — 2y= 28 

(2) 5x + 3y= 57 

(3) 12a;- 62/= 84 

(4) 10a; + 6?/==114 
(6) 22 a; =198 

a; = 9 
6a; = 45 

(2) 45 -1-32/ = 57 

3y = 12 
2/ = 4 

2 ( + 2/ =13 

X3x — 2y = 14 

3. ^ 
(3 a; -1-42/ =61 

4. |2a;-f2/ =26 

(3a; + 42/ = 44 

g j5a;-32/ = 27 
■ (3a;- 22/ = 16 


Pind the values of x and ^ in 

(4a;-22/ = 28 
i, 5 X -|- 3 y = o ( 

I. We choose to eliminate y because its 
coefficients are the smaller. 


II. We make the coefficients of y alike by 
multix)lying equation (1) by 3, and equation 
(2) by 2. 

III. We eliminate by addition because the 
signs of the y-terms differ. 


IV. We find the value of a; by division, 
and of y by substituting the value of 5 a; 
in (2). 


( 6 a; lOy = 

24 

10. 

<;x + ^y =13 

II 

1 

6 

(J-a;-f 2 / = S' 

j3x-5y = 

11 

11. 

is-® -22/= 0 

(10a; -t- 6y = 

150 

(3a;-22/ = 25 

{4x-2y = 

28 

12. 

f 3 a; = 43 -F 2 / 

X3x + oy = 

47 

(7a; = 67-F9 2 / 

(5x-4y = 

7 

13. 

( 5 2/ — 4 z = 33 

(7a;-h32/ = 

70 

1 6 2/ 4- 3 « = 118 


UOTE. — First clear of fractions after reducing them to lowest terms. 


14. 


O 4 ^ 


3 4 


5 6 


15. 


=21 

6 ^2 


2a; Sy 




4 a; 


+ 2^ = 40 


16. ^ 


2a;-l-^=49 


17. 


f 6_£^_^ ^ 12?/ -F 9 

4 7 


3 a; -{- 27 -f- 13 5 a; -f- 4 y . 
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18. 


3 + 4 5y + 3 
2 ^ 3 ' 
4:X-2 3?/- 8. 

3 5 ' 


19. i 


:12 


O 4 D 


8 ’ 12 3 6 


36. — Equations 1. Tliree times A’s mone}^ aclcled to 4 times 
with Two Unknown B^s money is ^ 310 ; but 4 times A's x>iit with 
Qiiantities. Problems. 3 times Bts makes 320. How much has each ? 

2. A and B together have $ 850. A spends 
5? 150, and B earns ^ 100, and then they have equal amounts. Hoav 
much had each originally ? 

3. Divide 100 into two such parts that -I of the greater shall be 
equal to of the smaller part. 

4. Half the sum of two numbers is 32, and 5 times their dilfer- 
ence is 80. What are the numbers ? 

5. Six pounds of tea and 4 pounds of coffee cost ^ 6.10, and 3 
pounds of tea and 8 pounds of coffee cost f 5.45. Eequired the 
price of each. 

6. Two men together own 100 acres. If A sells •;} of his share, 
and B gives away of his, they will then own 55 acres. How many 
acres had eacli at first ? 

7. 30 is the quotient when the sum of two numbers is divided 
by 3, and -b of their difference is 4. Wliat are the numbers ? 

8. Of two numbers, 3 times the larger less 56 equals the 
smaller, and f the larger added to ^ the smaller equals 11. Bind 
the numbers. 

9. of A^s property is equal to of Bts, and the difference 
between A^s and B^s is qp 18. Wliat has each man ? 

10. Should 3 be added to the denominator of a certain fraction, 
it would become but should the numerator be increased by 2, 
it would become 'What is the value of the fraction ? 


ii- 




ANSAYERS. 


Art. 21. 


Art. 23. 

Art. 24 


1. 80. 

1. 

Jiii 45.40. 

A. 

/>'. 

2. 90. 

2. 

300.49. 

1. .^6410.05. 

86378.14. 

3. 100. 

3, 

3915.24. 

2. 6740.79. 

6712.69. 

4. 118. 

4. 

35751.37. 

3. 6613.78. 

61 19.09. 

5. 107. 

5. 

48590.80. 

4. 65()l.27. 

5764.79. 

6. 93, 

6. 

11465.13. 

5. 5988.1(6 

5257.36. 

7. 90. 

7. 

13720.55. 

6. 7614.95. 

6598.78. 

8. 131. 

8. 

15800.(i2. 

7. 8611.69. 

8106.43. 

9. 1(30. 

9. 

16197.45. 

8. 9851.73. 

9539.25. 

10. 2.50. 

10. 

14681.69. 

9. 6641.52. 

6164.75. 

11. 1040. - 

11. 

10078.86. 

10. 8302.91. 

6875.43. 

12. 800. 



11. 9028.47. 

8700.77. 

13. 999. 


Art. 34. 

12. 10524.13. 

10266.72 

14. 999. 

1. 

8) 16654.13. 

13. 12211.41. 

11669.24. 

15. 855. 

2. 

4881.11. 

14. 13238.12. 

12921.62. 

16. 1100. 

3. 

4194.20. 

15. 1 1691.68. 

14200.07. 

CO 

o 

o 

4. 

7198.54. 



18. 1000. 

5. 

12726.65. 



19. 6798. 

6. 

15138.25. 

Art. 36. ! 

Art. 30. 

20. 3475. 

7. 

6068.01. 

1. 28473.23. 1. 

810.18. 

21. 11587. 

8. 

3960.21. 

2. 8 30447.10. j 2. 

500.78. 

22. 0.385. 

1 9. 

9668.11. ■ 

3. 8140.53. ! 3. 

8158,25. 

23. jl. 

10. 

14113.23. 

4. 309.52. ! 4. 

J 5999.60. 

24. 0.48. 

: 11. 

17595.28. 

5. 8 127.73 !o:sh. i 5. 

7 J 56.52. 

25. 63%. 

i 12. 

25258.24. 

6. 256506. 


26. 1.00. 

13. 

21218.38. 

7. 860758. 

Art. 43. 

27. S 15.87. 

14. 

16970.48. 

8. 850 ihA.. 2. 

4753. 


15. 

16985.86. 

9. 226 d. 3. 

6516. 


! 16. 

15912.48. 

10. 8 491.61. 4. 

8 1.75. 


9 , 


ANSWERS. 


5. $1548. 

6. $180. 

7. $240. 

8 . $ 0 . 21 . 

9. 50 li. 

10. $104. 

Art. 45. 

1. 28578. 

2. 39448. 

• 3. 61101 lb. 

4. 41909. 

,5. 6,797,200. 

6. $90812. 

7. 253,138,200. 

8. 60,195,000. 

9. 62000 in. 

10. 3,000,000,000. 


Art. 48. 

453,456. 
2,373,072. 
15984(^. 
35441. 
114,163. 
$3,019,365. 

7. 62464 oz. 

8. 69223. 

9. 7,928,712. 

10. $3096. 

Art. 49. 

3. $5748. 

4. $131,436. 

5. $ 128,945. 

6. $ 12592. 

7. 555 W. 

8. $ 55,51. 

9. 137425<^ or 
$ 1374.25. 

10. 198186c< or 
$1981.80. 


11. 

1,170,000, 000, 




Art. 

62. 



or § 11,700,000. 

1. 

a. 


Ifr 


IrV 

17 V 

12. 

13500, or 


h. 

2A- 

2f‘r 

2ft 

2 

iH- 

$135. 


c. 

3rV 

3* 

9 1 .3 
'“'1.0 

2ti- 

2 fV 


Art. 52. 


d. 

4ft 

31l- 

3rV 

0 r. 
''^ro 

3* 



e. 

6 

4A 

4* 

4J-. 

y 

3}} 

1. 

$ 316.80. 


/. 

5 ft 


5* 

4H 

4/^ 

2. 

2010. 


(/• 


H, 

5H 

5ft 

5fy 

3. 

65.16. 


h. 


7 • 

OrV 

0ft 

5}} 

4. 

4862.97. 


i. 

OH 

■C^r 

5H 

Oi-ir 

5rV 

5. 

1850. 


j’ 

0 

5* 

5^ 

4H 

41-?- 

6. 

717.60. 








7. 

9372.80. 

2. 

a. 

4 A 


1* 

1 

2y 

8. 

6420. 


b. 

m 


1^5- 


m 




c. 


2 - 5 - 
“'i y 

2-=^- 
*“'2 u 

2* 

Hi 




d. 

3 

91 r. 
-'I'y 

2H 

2H 

2.V-A 


Art. 55. 


e. 

m- 

CJ 8 

'^ry 

3^7 

Oft 

2ji 

1. 

528. 


/. 

4tV 

4 . 

Q 1 fi 
•^2 0 

8H 

355 

2. 

1237. 


9^ 

4H 


4 ft 

4 iV 

sii 

3. 

2 ( 5. 


h. 

5 tV 


4 1 8 
^20 


414 

4. 

310. 


i. 

m 


4A 

4 /r 

dX 

5. 

653. 


h 

4 *. 

4* 

3H 

m 

314 

6. 

7. 

57. 

132. 

3. 

a. 

4ilA 
^ y y 

^y 8 

4H 

40 r, 
^yy 


8. 

1501. 


b. 

^y't 

53.0 
^y 8 

S’i- 

5-‘-9 

Oyy 

9. 

26. 


c. 


6 -‘3 
^ y 8 

m 

63 A 
'“'y y 

6|)A 

10. 

7200. 


d. 




^ y y 

7r>.3. 

' yo 


e. 


m 

sal- 

^ y 7 


m 




/• 




lOriV 

lOyf 


Art. 59. 


{/‘ 


A .8 ;•! 

'^y s . 

55 } 

m 

5-;}} 




n. 

m 

6'>i 
^y 8 

6}} 

OH 

Gsi 

1. 

2. 

3. 

^ ^ 'y' ij ' 

1900. 

75 ycLs. 


i. 

.?• 

m 

m 

m 

7- |} 

8- U- 

^ y 7 

700 
‘ y y 

8AA 
^y y 

m 

4. 

70 •12-0 
‘ ^3 no* 



4. 


h. 

12653-ffiS. 

5. 

800 bales. 


a. 

28401- 

no 

Try* 

1. 

007M{}. 

6. 

25. 


b. 

7149x' 


j- 

1355 = 

r> 

yy* 

7. 

197 or $461. 


c. 

3671j' 

'A. 




8. 

200 times ; 22 


d. 

6821} 

0 2 

;j 8 • 


5. 



will remain. 


e. 

2356 1 

no. 

a. ' 

772 ; 294 rem. 

9. 

$ 160;5 J. 


/. 

2760f 

00 

2 o’ 

b. 1794 ; 96 rcm. 

10. 

.S 7-to A 

V ' 1 3 8 • 


£/• 

lOoO^iaj. 

c. 1325 ; 507 rem. 



ANSWEKS. 
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cl 820 ; 202 rem. 
e. 4M; 773 rcm. 
/. 485 ; 854 rein. 

g. 1305 ; 246 rein. 

h. 734 ; 618 rem. 
t 402 ; 501 rem. 
j, 371' ; 644 rem. 


i. 

j- 


^ mm 

G'2»50 
^ ■( -1 2 5 

ni :{54s 
'^:s-r;r2 s 


1 Q 1 E) 0 fi 
7 cr2 0 S ‘ 
132 ;?;}. 9 0 
-^^7 y 5 7 U 


a. 

y -1 .} 0 • 

h. 

1 T 3 n 

c. 

CO 

0 

cl 

y 0 y ti* 

e. 

u 2 0 8 r, 1 
^oTioo* 

f. 

mm- 

(J‘ 


h. 

7 .3 1 7 7 0 

' iJ'A'tj 0 li* 


J’ 


^ ti o 1 -f S • 

44^251 
(i 2 y -1 0 • 


Art. 65. 

1. .$021.42. 

2. .$144.00., 

3. 1254.35. 

4. $478.04. 

5. $1632.50. 

6. $53.66. . 

7. .$2165.19. 

8. $230.55. 

9. 5346. 

10. $225.63. 


Art. 67. 

2. 56Jlb. 

3. $350. 

4. $525. 

5. $0.75. 

6. 28 m. 

7. $2.500., eacli 
m a 11 ’ ,s gain; 
$ 80000. , co.st of 
land; $05000., 
proceeds of sale ; 
$15000., whole 
gain. 

8. $ 15. / 5. 

9. cheaper to 
send by mail. 

10. 22 qt. 

Art. 68. 

8. 2640. 

9. 17741. 

10. 15924. 

11. 15.522. 

12. 1,206,060. 

13. 32616. 

14. 3600. 

15. 11466'ft. 

16. 10710 1b. 

Art. 72. 

2. 128.08, 

7j = 148.92, 

= 209.30. 
Sum of A = 

1180,11. 
Sum of i? = 

693.72. 
Sum of A — sum 
of 7? = sum of C 
or 480..39. 

3. 1, 553, 424 Jill. 

4. $ 1225. 


5. 1652 1b. 

6. $109.85. 

7. $1050. 

8. $1..50. 

9. Hans. 

10. $4. 

Art. 77. 
1. $16. 

2. $192. 

3. 4608 in. 

4. 84480 ft. 

5. 5185. 

6. 30 d. 

7 . 341 ^^ 58 :^. 

8. 243. 

9. 12-8-. 

Art. 83. 

1. $16.32. 
152.38. 
210.11. 
655.13. 
1107.76. 
533.80. 
21.46. 
25.66. 
1197.17. 
39.36. 


2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 


Art. 85. 

2. $1097.10. 

3. $124.20. 

4. i3^^vyi^. 

5. $8100. 

6. llSj-fjo, 

7. 27200.’" 

8 . 110 . 

9. 0288 1b. 

10. 9504 1b. 

11, 334 1b. 


Art. 88. 

1. 83^. d. 

2. 1750 rm. 

3. 312fbu. 

4. 694j\4r ‘‘^q. ft. 

5. 390^8^^ c. 

6. 5625 sq. m. 

7. 115J-2-IJ cu. ft. 

8. 28|4§jm. 

9. 2894 boxes. 

10. lOl&JT. 

Art. 89. 

1. 26000 pckg’s. 

2. 18944 pt. 

3. 5824 pt. 

4. $5,366,760. 

5. 2500 quires or 
60000 sheets. 

6. 86400. 

7. 443520. 

8. 12375 ft. 

9. 4840 sq. yd., 
43560 sq. ft., 
6,272,640 sq. in. 

10. 3,317,760 cu. in. 

Art. 90. 

1. $38.40. 

2. $11424.89. 

3. $6198.43. 

4. $ 5255.57. 

. 5. $604. 

6. $51.60. 

7. $15.03 saved 
by buying of 
second firm. 

8. $17280. 

9. $19430.65. 

10. $22076.28. 

11. 145.8 ft. 
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ANSWERS. 


12. 7 passengers 
fewer t h a n 
when 8110.55 
was received 
from 33 trips. 

13. $0.02. 

14. 8333 1 in. or 
694^- ft. 

Art. 96. 

1. 51,973,050 
coins. 

2. .835,506,987.50 

3. .814,989,278.00 

4. 2640 ft. ; 

1.320 ft. ; 

060 ft. ; 

4620 ft. 

5. 4.320 sq. rd.; 
5200 sq. rd. 

6. 23328 cu in. ; 
315 ft. 2 in. 

1. 253,800. 

8. 6696; 58590; 
334,800. 

9. 3180 lb. iron 
for 1 lb. silver; 
716 lb. iron for 
1 lb. nickel ; 

8 lb. iron for 1 
lb. lead. 

10. 37-i®JWV cu. ft. 

11. 8 91-25. 

Art. 99. 

1 -5^. 

2. ibbl.=:24|lb.; 
80.35 gain on 
1 bbl. 

3. $100 = 


$100 = 

8 100 = 

420 .dfs M. 

4. $0,674. 

5 8 2-t-. 

52 wk. 2 d. 

6. 49gal. = ll3l9 
cu. in.; 

3 bu. =6451.26 
cu. in. 

7. No profit. 

8. 3312- bu.; 

8 19.833 1. 

9. 100 bbl. 

10. 63 bbl. 

Art. 101. 

1. 24. 

2. 420. 

3. 12. I 

4. 2112 m. j 

5. 42 pjeriods. 

6. 89216. 

7. U in. 

8. 8270. . 

9. 30 pieces. 

10. 4.53 8-liour 
watches. 

Art. 102. 

1. 38492 deposi- 
tors and a re- 
m ai n d er of 
$181.04. 

2. $ 1075.57; 

$ 185.43. 

3. 888x“4Tft. 

4. $610 loss. 

5. Sun’s diame- 
ter = 109f Jfl 


X earth’s di- 
ameter. 

6. 234 min. 

7. 416^ lb. 

8. 2,280,960. 

9. 92,795,826 m. 

10. 69.2 -fm. 


Art. 106. 


1 . 

2 . 

3. 

4. 
6. 
6 . 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 


37 

45^^. 


416xV 

405 LJ; 
“1 0 1 • 
qJLS- 


20 

sm 


rr gfil- 


5678. 

$914|. 

1420 

4.00. 

4004. 

14?.“ 

374. 

604f 

Art. 112. 


1. if 

9 

11* 
3. 21. 

4- k- 

5. tV 

6- H- 

7. -V 

8 . 

9. f. 

10. A. 


Art. 115. 

I. IJ. 

3. 1*. 

3. 0. 

4. 1. 

5. IxV 

6 . *. 

1 . 0 . 

8. Ik 

9. If. 

10. ff. 

II. If. 

13. 2|. 

13. 1. 

14. If. 

15. If. 

16. 5. 

17. 1|§. 

18. ,V- 
19- 1*. 

30. ■ If d. 

Art. 117. 


4. 420. 

5. 1080. 

6. 5 ; 5. 

8. 4620. 

9. 1800. 

11. 315. 

12. 432. 

13. 400. 

14. 288. 

15. 1020. 

16. 12000. 


Art. 119. 

3. lOilii ; 
30i§; 



87i; 

OrsVff- 

4. §2J.; 

40.5 doz ; 

27AV cd. 

6- SSf 

7 _ n 9 

** y'ooii* 

8. 2 4. :i . l.G. 

7 2 y i ^ '4 y • 

9. 864. 

10. 1. 

11 1 ^ 

11. :fY. 

12. 14U. 

13. -f is Junior e 
thcan 196-}-J. 

14. .1. 

15. 2*3. 

Art. 121. 

1. 3|. 

2. 115f. 

3. !4. 

4. l--'^- 

5. IIJ. 

6. *. 

7. tV- 

8 . 

9. 27, y^. 

10. 711 

11. 2xV 

12. 

13' A'syjjgreat- 
er than r/t. 

14. J. 

15. 155. 

16. AVs. 

17. 50||. 

Art. 123. 

1. 58?-!. 

2. 75|:f. 


ANSWERS. 


3. 50^4. 

4. 13m- 

5. 711. 

G -.4 
.10* 

7. 165§. 

8. 20J%. 

9. 11,A_. 


Art. 124. 

1. 84, the un- 
known niini- 
her is larger. 

2. ^0- 

3. $201 

4. 75%. 

5. 68 courses. 

6. 1>- cd. 

7. -J- more. 

8. i. 

9- il- 

10. .§15. 

Art. 128. 

5. 191. 

6. 35.” 

7. 45. 

8 . 10 . 

9. 95JT. 

10. 396Jyd. 

Art. 129. 

1- $1A- 

2. 833tsec. 

3. 6560. 

4. 5106^. 

5. $71,035-. 

6. $160.78t. 

7. 681flb. 

8. 28ltlb. 

9. $173,955-. 


10. 389^^ m. 

11. $20li. 

12. 5534jV m. 

13. $294J. 

Art. 130. 

1. 0 yd. ;$ 0.5k;. 

2. $2.69. 

3. $149.50. 

4. 49fJ ft. 

5. 80/;. cd. 

6. 102 sec. 


Art. 134. 

1. $43.30. 

2. $2.85. 

3. $71.14. 

4. $3,621. 


6. $0.57|. 

7. $ 1.60 is 20 a 
gross better. 

Art. 140. 

5. Uf 

6. 1^. 

7. 1^. 

8- ft" 

9. A. 


2. 434fS. 

3. GlOJfl 

4. 10285»-. 
5.. 795 J. ” 

6. lo/A- 

8. 21AV 

9. 44J.H. 

10. 32AVV. 




m 


m 


7. 431 in. 

10 . A- 


8. $^^8.99. 

11 . 3J. 

'ktei 

9. $0.09. 

12. §. 


10. llOl/jbbl. 

13. 2?. 

r 

Art. 133. 

14. li. 

[; 

1. sif. 

Art. 141. 


2. 5. 

1 ‘^.7 8 

'-’TTy* 

n 

3. 561. 

2 . 1 - 1-^-1 
-*- 28 S’ 

5. 191. 

Q 12 9 5 

-‘•To^y- 


6. 75. 

4. 1S|. 


7. f- 

5. 2if|. 

- - j 

00 

CD 

6. 15. 

0 . 

9. ^4. 

7. If. 


10. 122 1 . 

8. -J. 

p 

13. 11084. 

9. i-. 

i 

14. 11421 

10. A- 


15. 1800 1§. 

11. A-. 


16. 1329,1;;. 

12. 2|. 


17. 21085;. 



18. 5444055 . 

Art. 142. 

1 


19. 10524 / 5 . 

1. 182f !' 

|:S& 
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ANSAVEKS. 


11. HtWoIi^- 

12. 10’. ft. 

Art. 143. 

5. 58’ times. 

6. G-f’./r sq. I'cV. 

7. lOG ; 50 reni. 

8. 85 spoons ; 
§0.411. re- 
maining. 

9. 1075 m. 

Art. 144. 

1. (1) 1-^ 

(2) ItV 

(3) l-l. 

(4) Hi- 
es) Hr- 
(G) 1|. 

(H i-H 

(8) 1*. 

(0) lA- 
(10) IH- 

2. (1) IH- 
(2) lA- 
(-3) 1|. 

(4) Si- 
cs) iii- 
(G) HV- 

(T) Ho'iJ- 

(8) if. 

(9) 1J.T. 

(10) H'uV 

3. (1) Uf. 

(2) li- 
es) Ifi- 

(4) H. 

(5) HV 

(G) 

(1) li- 
es) 111- 


(0) tri- 

(10) itVff- 

4. (1) 1|- 

(2) lA- 

(3) lii- 

(4) IrH- 

(5) fi.' 

(G) l-H- 

a) h\- 

( 8 ) 1 *- 

(9) U’r- • 
(10) U- 

5. (1) 1‘3'ff- 

(2) li- 
es) lA- 

(4) iJ- 

(5) H- 

(6) I- 
(T) Hi- 
es) 

(9) !• 

(10) m- 

6. (1) 2A- 

(2) Ifl- 

(3) Hl- 

(4) HV 

(5) Hl- 
(G) 1|. 

(7) Wscr- 

(8) Ifitif- 

(9) HV 

(10) ItAV 

7. (1) 8J|. 

(2) 2511. 

(3) 14;vo. 

(4) ITfj. 

(5) -25.)’-. 

• (G) soil. 

(7) 14 ^V 

(8) 22.A. 

(9) 28- J. 


(10) 241J. 

8. (1) 22A-. 

(2) 40-/,. 

(3) 301-’,. 

(4) 7411. 

(5) lOl/j. 
(G) 112’-!-. 

(7) ■2G». 

(8) 84i!..i. 

(9) 55>-J. 

(10) 40H- 

9. (1) 24-//,. 
(2) 54^ 

(8) 35//15. 

(4) 8110. 

(5) lllfi- 

(0) 121/A. 

(7) 81 ZA- 
CS) 9410. 

(9) 05|:i. 

(10) 5011. 


(1) 

341 ZA- 

(2) 

547/0. 

(3) 

677/A. 

(4) 

909A- 

(5) 

1048/, A- 

(G) 

1585}’. 

(7) 

2550 2^. 

(8) 

48G3iJ. 

(9) 

8527yV- 

(10) 

7001fi. 

- (1) 

17|. 

(2) 

121. 

(3) 

14A- 

(4) 

131 . 

(5) 

10!. 

(0) 

111. 

(7) 

isZ-.. 

'(8) 

lOA. 

(9) 

91f 

(10) 

lOA- 


12. (1) fl- 
ea) 12 |. 

(3) 31-1. 

(4) 4’-. 

(5) 9i|. 

(G) IGA- 

(7) 4,1,.. 

(8) 0/5. 

(9) 121-i}. 

(10) 15-A. 

13. (1) .1. 

(2) H- 

(3) A- 

(4) /iV- 

(5) Is- 

(6) Si- 

(7) li- 
es) iS- 

(9) /r- 

(10) -A- 

14. (1) J|. 

(2) A- 

(3) H- 

(4) ZA- 
CS) vV- 
(G) *- 

(7) Hij- 

(8) -r’A- 

(9) -Zs- 

(10) jio- 

15. (1) 3.fi- 

(2) lO/j- 

(3) 311. 

(4) 3*. 

(5) 5U. 
(0) 12|}. 

(7) 5-ZA- 

(8) 2-/A- 

(9) 81}. 

(10) IGO;;. 
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( 6 ) 20 . 

(7) 19J. 

( 8 ) 42J. 

(9) 27. 
(10) 20553. 

33. (1) 1J>. 
( 2 ) 2 |. 
li- 

(4) OrV 

(5) 43- 

(6) 2|5-. 

(7) nh 

(8) 4J. 

(9) 2G 

(10) !*• 
34. (1) 2il- 

(2) 20 i. 

(3) 

(4) 23 i. 


(5) 

46. 

(G) 


(7) 


(8) 

35iJ. 

(9) 

1525. 

(10) 

10*. 

(1) 

2i*. 

(2) 

2 t*. 

(3) 


(4) 


(5) 


(0) 

2*V. 

(7) 

949 

(8) 

lyWa- 

(9) 

50* 

(10) 

5,*. 

i. (1) 

2 t*- 

(2) 

im- 

(3) 

22 'tV- 

(4) 

, GJl^ 


(7) : 

1 .->3 
*■ 7 .J. 

(8) i 

I'rft- 

(9) 

IMf- 

(10) 

W/t- 

. (1) 

35i. 

(2) 

54 3 f 

(3) 

711|- 

(4) 

9 1:11 . 

(5) 

104*. 

(G) 

1G2|.J. 

(7) 

2801-.A. 

(8) 

5295J. 

(9) 

94015. 

(10) 

838|S. 

i. (1) 

411- 

^aO- 

(2) 

Gl|l. 

(3) 

sik- 

(4) 

lls'r'a'- 

(5) 

12*V 

(0) 

194|. 


(7) SSISJ. 

(8) 03rV„-.- 

(9) 112fV,. 
(10) 100.A4i}. 

39. (1) SSsVv- 

(2) 632if 

(3) S941§. 

(4) S84H-. 

(5) .§00|!>-. 

(6) .$72/5. 

(7) $lu2>V 

, (8) § 807^^3. 

(9) §04J3V 

(10) §253}? 
|40.'(1) SO/ 3 . 

(2) §81i. 

(3) .$2.SJ*- 

(4) 88 |»fl. 

(5) S6J«. 
(0) S7r5jV 
(7) §43-j^j-. 


(8) SIW^V 

(9) .$207^.,. 

(10) a38/#3. 

41. (1) 

( 2 ) *• 

(3) ll-i- , 

(4) m- 
(0) l-fl-. 

(0) li-b- 

(7) 

(8) -}:H- 

(9) !*• 

(10) 

42. (1) G’-ja. 

(2) 2*. 

(3) Gl.!--}. 

(4) 47*. 

(5) GOja 

(6) G0(=*. 

(7) im- 

(8) 50*. 

(0) 7|J. 

(10) il. 

43. (1) lil|. 

( 2 ) 

(3) l*V.i- 

(4) *yv. 

(5) A'V- 

(6) m- 

(7) mh 

(8) riA*. 

(0) SM- 
(10) 2**- 

44. (1) 88i'-J. 

(2) 07*. 

(3) mil- 

(4) OGi*.' 

(6) 13C|S|. 
(G) 223||l. 

(7) 84**, 

(8) 88 


(9) 67|-J. 

(10) 13GV?,J. 

45. (1) fftf. 

(2) 1*T. 

(3) m- 

(4) 4j*j. 

(5) 2;i5. 

(0) IriVV- 

(7) im- 

(8) mm- 

(9) liil. 

(10) ISIS- 

Art. 145. 

1- *• 

2. .? 52.301. 

3. §391. 

4. §445. 

5. §0.1G‘?,§. 

6. .§4.491.. 

7. §498*. 

8 . § 0 . 

9. §19.01f 

10. 3|.n m. 

Art. 147. 

I. 

2. 500%; 20 0/0. 

3. 40%; 250%. 

4. G0|%; 150%. 

5. 25%; 400%. 

6. 50%; 200%. 

7. 1500 % ; Gl %. 

8 . 1 %; 10000 %. 
9. 50%; 200%. 

10. *011%; 

100 , 000 %. 

II. 

1. 400%; 25%. 

2. .33J-%; 300% 
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3. 250%; 40%. 

4. 120%; 83J.%. 

5. 000%; 101%. 

6. 50%; 200 o/„. 

7. 125%; 80%. 

8. 50%; 200%. 

9. 00%; 100;f/o. 

10. 425%;233>-%. 


1. 500%; 20%. 

2. 0.1-%; 1000%. 

3. 200J%; .37^%. 

4. 00%; leOfo/o. 

5. 500%; 20o/„. 

6. 183J %; 75%. 

7. 200%; 50%. 

8. 20%; 500%. 

9. 100%; 100%. 

10. 33J.%; 300%. 


1. 2400%; 4J-%. 

2. 700%; 14S%. 

3. 1200%; 8J.%. 

4. 300%; .33>-%. 

5. 500%; 20%. 

6. 133> %; 75%. 

7. 300%; 33i%.. 

8. 4ofl%; 

20 , 000 %. 

9. 00J%; 150%. 
10. 183.J%;54/.r%. 

Art. 153. 

1. G0|%. 

2. 0G|%Swedish; 
33 J % other 
soni'cea. 

3. § 1000. 


4. 8 % brass. 

5. 

6. $50. 

7. §oro5}%. 

8. -Jor00%. 

9. 80 % ; 5 % ; 

10. 335%; «%; 
12.5%; $0.99. 

Art. 157. 

1. 75 A. atlOc^a 
foot costs 
$ 8903.20 more 
than 500 A. at 
25 a sq. rd. 

2. 1877 bii.; 49J^ 
rem. ; $99.95. 

3. $0,095. 

4. 50 h. ; 1080 m. 

5. 29 J. 

6. $13.20. 

7. 179i cans. 

'8. $11002. 

9. 271b.; l/M-em. 

10. $2227.98. 

Art. 159. 

1. $9364.88. 

p 149 

ay.s* 

3. 10235 full 
steps. 

4. 1440 revolu- 


7. 77 ; 7 ; by 7, 
11, 21, 77. 

8. Mar. 14 ; 
jMay 1. 

9- if 


f i f 5, f 19. 895m.; 751 in. 
jVi -ill i^i etc. 20. 12 in. 


Art. 160. 

$15.52. 
$2001.81yV 
3512 lb. 

203 1b.; fJAA 
$ 243.52. 
$1621.92. 
$698.70. 
$155.83. 

$ 15.44. 
$1573.72. 

Art. 161. 

$3.98:}. 

$2.85. 

$ 13. 

$370.50. 

$1,574. 

$4.35^. 

$64.. 

$132. 

$43. 

$G.77tV 

$ 0 . 12 . 

$ 5^V 

$0,075; 

$0,041 

$216. 

170 rails ; 3.} 

yd- 

24900 111. 

1011 ft. 

30 sq. rd. ; 
9074 sq. yd ; 

4 squares ; 

36 squares ; 
32070 squares. 


Art. 162. 

1. $58.80. 

2. 8800 boxes. 

3. $22. 

4. 17.9. 

5. £ 11 • 11 • 

179. ; 204d. ■ 

6. A nautical 
mile is 73.3 ft. 
less tlian 1 J x a 
common mile. 

7. 33 yd. 25 in. 

8 . ||T., or 
1890 J- J lb. 

9. 

10. §2.81f. 

Art. 163. 

1. I? 100. 

2. Abu. 

3. 53 posts. 

4. 4J-d. 

5. Mary, 1 ; 
Sarali, 1 ; 
both ill 1} h. 

6. Jolm, 1 ; his 
brother, 1 ; 
both in2? d. 

7. $8000. 

8. 80 jars ; 18750 
eggs. 

Q _4 
TTX* 

10. 20 bu. 

Art. 165, 

1. $135. 

2. Clifford, ,V; 
Clifford and 


10 
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Leonard, Yf ; 
Leonard, ; 
Leonard can 
do the ^Yhole 
in 40 min. 


3. It is 10.54 
Thursday r.:\r. 
ill New York. 

4. 0.34 Friday 
A.M. ill Holy- 
head» 

5. .$8400. 

6. 30 meters. 

5 yd. 

8. .$11.25. 

9. The father. 

10. 2a d. " 


Art. 166. 

1. 10 tables. 


3. 299,t. 


R 1 <: 5 

0 . 


6. $78. 

Y. $195.12. 

8. 39 bu. 

9. $48. 

10. $590/p 


Art. 172. 


or 4910 ft. 
5. 1 meter. 


Art. 177. 
!• *• 

3- A- 

3.- A 

4 .11. 

1 G* 

t; 13 

D. y,;. 

6 . 


7. 

8. .}L 

9. 2 . 


10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 


10 . 


25* 


Tg- 
T2 • 


Art. 178. 


4 

100 ' 

R 2 n__ 
Togo* 

lUO* 

7 jmiL. 
‘ • 10000* 


S* To'oiro* 


q 

10000 * 
.9A-7JL. 


9 3 7 

To 0 0 0 * 


Art. 179. 

7. 0.583^. 

8. 0.833J. 

9. 0.502L 
10. 0.2002. 

11. 0.428f 

12 . 0.5555.. 


14. 0.777J. 

15. 0.400|. 

16. 1.002.1-. 
17. 0.833^ 

19. 0.9100. 

20. 0.5555. 

21. 0.5454. 

22. 0.1833. 

23. 0.4000. 

24. 0.0010. 


25. 0.3888. 

26. 0.2307. 

27. 0.9230. 


Art. 181. 

1. 200.508., 

2. 335.722. 

3. 21.3725. 

4. 22.32580. 

5. 700.108. 

6. 080.40235. 

7. 234.095. 

8. 25.1429. 

9. 222.585. 
10. 123.27114. 


Art. 182. 

1. 220.472. 

2. 390.2494. 

3. 152.807. 

4. 3.193. 

5. 23.5237. 


Art. 184. 

1. 1.74. 

2. 1.5030. 

3. 31.13. 

4. 8.774. 

5. 3.749. 

6. 0.3970. 

7. 1.707. 

8. 1.5300. 

9. 27.920. 

10. 5.57. 

11. 5.893. 

12. 2.5410. 

13. 23.8352. 

14. 8.557. 


Art. 185. 
1. 182.02. 

2. 2.880. 


3. 1.775. 

4. o.io;^. 

5. O.OIOJ. 

6. 7958.2. 

7. 0.235. 

8 . 0 . 0 . 

9. 1 . 0 ;;. 

10. 5.502.. 


Art. 186. 

1. 2.975. 

2. 0.257. 

3. 99.75. 

4. 0.501. 

5. 2.202. 


Art. 190. 


4. 


1. 79.88904. 

2. $8,004. 

3. 0.903744. 
4.23. 
0.40875. 
0.075. 

7. 40.050. 

8. $480. 

9. 51.20. 

10. 2.14 m. 


5. 


6 . 


Art. 191. 


1. $13.49. 

2. $10.92. 

3. $1050. 


4. 1372.5 T. 

5. $ 8.55. 

6. 520.2. 

7. 750 lb. 

8. 0.5025. 

9. $80. 

10. $ 6000 ; $ 120. 
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Art. 193. 

1. 3()00. 

2. 0.280. 

3. 7S.4. 

4. 0.39. 

5. 70.5. 

6. 113.5. 

7. .-ii; 8.0125. 

8. G40.0287. 

9. 55.1286. 

10. 3560. 

Art. 196. 

1. 14s. 

2 . 1 . 

1 000 * 

4. Id. is 0.04 cZ 
m ore than 
£0.004. 

5. 50 0/,. 

6. 2 doz. 

7. *M. 

8. 48 sheets. 

9. 5 %. 

10. Q\% 

11 . 75 0 /,. 

12 . 1 . 12 . 

Art. 199. 

1. .$89.25. 

2. .$89.25. 

3. 10400, 

1st ward ; 
12800, 

2d ward ; 

8400, 

3d ward ; 

8400, 

4th ward. 

4. 9150.2 ft. 


5. 

258 balls ; 


0.15 more than 


1032 oz. 


$ 1 a da}' ; the 

6. 

175. 


rest 0.38 more. 

7. 

0.049. 

6. 

0.08V; 0.120; 

8. 

0.025. 


<r.>- 

O 

o 

d 

9. 

0.33333. 

7. 

0.0383fi- yr. 

10. 

0.1871 ; 

8. 

Sex)t. 29. 


0.18J; 

9. 

$1. 



10. 

13.1 loaves; rA. 


Art. 200. 



1. 

2.005. 


Art. 202. 

2. 

0.0831. 

1. 

J2 , 7V . 

3. 

O.OSJ. 

128’ 128’ 

4. 

0.10. 


52 

6. 

0.6S. 
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6. 

0.073. 

2. 

0.8089. 

7. 

0.0125 ; ,V- 

3. 

0.02J.g;0.07.',; 

8. 

0.125; J-. 


0.05.t. 

9. 

0.0025 ; 

4. 

0.3771. 

10. 

0.2124. 

5. 

0.0075 ; 

11. 

0..5. 


0.0023; 0.0000. 

12. 

0.0625. 

6. 

if ; 9.15 ; 1.5. 

13. 

0.015625. 

7. 

1.7663. 

14. 

4gi. 

8. 

177. 177. 

2o y uSoo > 

15. 

o gl. 


4 a s 

G 2 o * 

16. 

2.25 ft. 

9. 

10.18}; 0.87 J; 

17. 

13 ft. 


0.18J. 

18. 

2 sq. ft. 

10. 

0.80. 

19. 

18 sq. ft. 


Art. 203. 


Art. 201. 

1. 

1 

S ' 

1. 

208,876.8. 

2. 

8J-%. 

2. 

$0.75. 

3. 

8453.775 ft., or 

3. 

5500 lb. 


3750.225 ft. 


4750 lb. 

4. 

iin. 


10334 lb. 

5. 

$180.00. 


15040 lb. 

6. 

124 bu. 


35624 lb. 

7. 

90 sq. in. 

4. 

$7.20. 

8. 

}yr. 

5. 

21 % of the 

9. 

25 m. 


men receive 

10. 

64 cd. 


Art. 204. 

1. $1840. 

2. 27.2772. 

3. 78.019.5. 

5. of 1 sq. rd. 

6. tLa.; 

T-r-f sq. ft. 

7. 886.661^ 

8. .$728.89. 

9. $115,520,977. 
10. $4371. 

Art. 205. 

1. 2.52 d. 

2. £,}- OOJ/. 

3. $38.88. 

1 $ 20-hill; 

1 $ lO-hill ; 

1 $ 5-bill ; 

1 $ 2-bill; 

1 $ 1-bill ; 

1 half-dollar ; 

1 quarter-dollar; 

I dime ; 

3 cents. 

II pieces. 

4. £15; 

8s. 

5. £10 3s. lid. 

6. 705 gr. 

7. 7 oz. 4 dr. 

8. $0.21J. 

9. $411;. 

10. 4 oz. 1 pwt. 
15 gr. 

Art. 206. 

2. 3216.1- m. 

4610. 

3. GOim.; lUni.; 
1011ft. 
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4. ITVrr 

5. 726 ft.; 690 m. 

6. 37 double 
eagles. 

7. 231 cu. in. ; 

57;;- cu. in.; 
Il3t gal. 

8. 537.60JCU in.; 

41.85 + bags. 

9. 48 pt. ; 80 gi. ; 
2 pk. 4 qt. 

10. 20 ; IV cwt. 50 
lb. ; 2 pk. 

4 qt. ; 1 Pl'- 

0.4 gi. 

Art. 208. 

6 . 

7. 87. 

8. 04. 

9 . 1000 . 

10. 67.07. 

Art. 209. 


3. 

S4. 

4. 

1.88. 

5. 

1.87. 

6. 

3.72. 

7. 

9.33. 

8. 

33.20. 

9. 

45. 

10. 

11.03. 


Art. 210. 


6. 

$•20.55. 

7. 

134.31. 

8. 

127.80. 

9. 

12.51. 

10. 

90.71. 

11. 

81.58. 


12. $9.67. 

13. 195.70. 

14. 21.08. 

15. 8.09. 

16. 188.83. 

17. 50.23. 

18. 16.07. 

19. 31.00. 

20. 51.79. 

21. 526.40. 

Art. 214. 

1. im. 

2. 32rbft. 

3. 24-kJm. 

4. OlfSi-BB 

5. 62l3;;ijm. 

6. 1st rider, | m. 
in 1 min. ; 

2d rider, -J-Jm. 
in 1 min. 

7. 8901Hf^* 

8. 2 rd. OJ-'J ft. 

9. C)li}5 m. 

10. 37032 revolu- 
tions. 

Art. 217. 

8. 140 sq. rd. 


6. $3411.50. I 

7 . 332tA. 

8. 73j!'„'yv sq- 

9. 170 sq. ft. 35 I 
sq. in. 

10. $5250. 

Art. 223. 

2. 225 sq. in. 

3. 324 sq. in. 

4. 288 sq. ft. 

5. 105 sq. ft. ; 

200 sq. it. ; 

2721- sq. ft. ; 

301- sq. yO. 

6 . 31- A. 

7. 1020 sq. in. 

8. 40 sq. yd. 

9. 81- sq. yO. 

10. 729 squares. 

Art. 224. 

1. .$17.50. 

2. 389 qt. 

3. 4 rd. 

4. 50 

5. 570 tiles. 

6. $12.50. 

9. 3840 pieces. 

Art. 225. 

2. Carpets 1 yd. 
■wide could be 
used on floors 
12 ft., 15 ft., 
27 ft., and 18 
ft. ^vide ; car- 
pete Jyd.wide, 
on floors 22.1, 
131, 18, and 
27 ft. wide. 


Neither width 
could be used 
on floors 20 
ft. wide. 

3. G strips ; 36 

yd. ; 37 J- yd. 

4. 7 strips ; 49 
yd.; $01.25. 

5. 825- 

6. 870. 

7. $20.07. 

I 8. 828.35. 

9. .$258.90. 

10. $24.83. 

11. $90.92. 

12. 21 tiles. 

13. 2100 tiles. 

14. 3211 sq. ft. 

15. 1043 tiles. 

16. 21* sq. ft. 

17. 770 tiles. 

18. 14 rolls. 

Art. 226. 

1. 2850 slates. 

2. 20136 blocks. 

3. 70 plates. 

4. llsq.ft.mora 

5. $**147. 

6. 48 sq. ft. ; 

200 sq. ft. ; 

G4 sq. ft. ; 

192 sq. ft. ; 
140 sq. ft. 

7. 71-J sq. yd. 

Art. 228. 

1. $4098.00. 

2. 300. 

3. 937.50. 


9. 640 A.; 64 A.; 
500 A. 

10. 30 sq. m. ; 

24 m. 

Art. 218. I 

1. 138| sq. ft. 

2. 45fV/y 

1 3. 78135J sq. ft. 

1 4. 864000 A. 

1 5. 43560 sq. ft. 
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i 

1 


4. 

$ 1350. 

5. 

2559.38. 

6. 

1728. 

7. 

2245.32. 

8. 

1975.59. 

9. 

2002.33. 

10. 

1447.88. 

11. 

937.20. 

12. 

1929.00. 

13. 

272.08. 

14. 

604.08. 

15, 

407.68. 

16. 

94.08. 

17. 

391. 

18. 

07.50. 

19. 

124. 

20. 

320. 


Art. 229. 

7. 

98 J sq. ft. 

8. 

10560 sq. ft. 

9. 

11 J sq. ft. 

10. 

Sfj sq. ft. 


Art. 231. 

7. 

260 sq. ft. ; 


llOJ- sq. in. 

9. 

16J-5- sq. ft. 

10. 

lOxV sq. ft. 


Art. 232. 

5. 

1801 Jl sq. ft. 

6. 

825. 


Art. 233. 

10. 360. 

11. 750. 

12. 1 J- sq. ft. 

13. 231 sq. ft. 

14. 73i sq. ft. 

15. 0975J sq.ft. 


Art. 234. 

5. 396 sq. in. 

6. 7500 sq. ft. 

Art. 235. 

11. 62.832 ft. 

12. 65.25355 ft. 

13. 565.488 ft. 

14. 1.485441 ft. 

15. 51.051 in. 

16. 1.19366:1- ft. 

Art. 236. 

10. 50. 

11. 113.0976 .sq.ft. 

12. 78.54 sq. ft. 

13. 795.775 .sq. ft. 

14. 198.94375 .sq. 
ft. 

Art. 237. 

6. 19.635 sq. ft. 

7. 

8. 1 13.0970 sq. in. 

9. $8.48. 

10. 31416 sq. ft. 

Art. 238. 

6. 1256.64. 

7. 509.290. 

8. 1809.5016. 

9. 1017.8784. 

10. 3183.1. 

11. 1903.5. 

Art. 241. 

1. 1.5 + in. 

2. 7.4013 in. 

3. 4.00009 + rd. 


4.. Diameter of 



hhd. = 3.978 


+ ft. ; 


Diameter of 


door = 3.833 


-b ft. 

5. 

1.8169 m. 

6. 

Curved edge 


= 60; 


Straight edge 


= 57.2968. 

7. 

18.8490 in. 

8. 

496.24 ft. 

9. 

9685.84 sq. ft. 


Art. 243. 

7. 

216 cu. in. 

8. 

512 cu. in. 

9. 

125 cu. ft. 

10. 

1728 cu. ft. 

11, 

1000 cu. yd. 

12. 

8000 cu. in. 

13. 

125 ; 343 ; 


729 ; 1728; 


216 ; 1000 ; 


133 ; 8000. 

14. 

4; 6; 12; 8; 


11 ; 9 ; 30. 


Art. 244. 

2. 180 cu. in. 

3. 400 cu. in. 

4. 71cu. ft. 

5. 1280 cu. ft. 

6. 41 cu. ft. 

7. 4608 cu. ft. 

8. 113331 cu. ft. 

9. 500 cu. ft. 

10. 177 J cu. ft. 


Art. 245. 

10. $18. 

11 . 100 . 

12. 112.50. 

13. 19.69. 

14. 29.30. 

15. 5.30. 

Art. 246. 

3. 10 sq. ft. 

4. 120 sq. ft. 

5. 12 boards. 

6. 20 bd. ft. ; 

15 bd. ft.; 
121 bd. ft. ; 
25"bd. ft.; 

a X 10 bd. ft. 

7. 371 bd. ft. 

8. 250 bd. ft. 

9. 13^ bd. ft. ; 
10 J bd. ft. ; 

. 20 bd. ft. ; 
21|bd. ft.; 
231 bd. ft. ; 
15 bd. ft. 

no bd. ft. 

10. 3371 bd. ft. 

11. 210 bd. ft. 

Art. 247. 

5. 486 cu. in. 

6. 600 cu. in. 

7. 1530 cu. in. 

8. 8 in. 

9. 10 ft. 

10. 7 in. 

Art. 248. 

3. 114 sq.ft. 

4. 88 sq. ft. 


It 

!l 


AVv Vf"t. '*r I I .* It -J.. 
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jVNSWKRS. 


7. 248 sq. in. 

8. 408 sq. ft. 

9 . 1240 sq. ft. 

10. 848 ; 82. 

11. u52 ; 04 J. 

12. 570 ; 221-. 

Art. 249. 

3. 0.2140 shav- 1 
ing ; 

0.7854 cylin- 
der. 

4. 314.10 cu. in. 

c T S ■'> I- ♦ 

« • T t> 0 u 0 ’ 1 1) 0 0 u ' 

6. ol.410 cu. ft. 

7. 330.2028cu.m. 

8. 502.05G cu. ft. 

9. 028.32 cu. ft. 

10. 7 in. 

Art. 250. 

2. 12.5004 in. 

3. 2.540'48 in. 

4. 25.1328 sq. in. 

8. 314.10 .sq. in. 

9. 353.43 sq. in. 
10. 224.3450 sq. in. 

Art. 252. 


i 3. 12 in. average 
width ; I 

200 running 
feet. 

4. 131 ft. 

5. 1.273 +. 

7. f 

8. 128 oranges. ' 
10. 800 A. 

Art. 253. 

1. 24 X 6 = 144 ; 
18 X 11 = 198. 

2 . 10 . 

3. 0. 

6. 78 sq. ft. 

T. 12 in. 

8. 120 ft. 

9. 9 ft. 

10. 544J ft. 

11. 20 in. 

12. 18 ft. 

13. 9 in. 

14. 90 rd. 

15. 20 in. 

16. 02500 sq.ft, 
n. 31.410 ft. 

I 18. 7854 sq. ft. 

I 19. 100 ft. 

I 20. 6 in. 


1. 12 in. x3in.; 
perimeter 30 
in. ; 

9 in. X 4 in. ; 
perimeter 20 
in. ; 

0 in. X 0 in. ; 
perimeter 24 
in. 

2. 27.225 ft. 


Art. 254. 

1 . $ 10 . 

2. 4d. 

3. 0 in. 

4. 12 ft. 

5. 12 in. 

6. 4 ft. 

7. 1089 ft.; 


8. 30 in. 

9. lift. 

10. 2.8 + ft. 

11. ift. 

12. 000 ft. 

Art. 255. 

1. 3 ft. 

2. 184078-1 gal. 

; 3. $48595 gain. 

1 4. $ 133050. 

I 5. 7 ft, 

1 6. 9h. 

7. $2.50. 

8. 900 ; 0. 

9. $135.41. 

10 . $ 9 . 

11. $2242.50. 

1 Art. 257. 

1. $50.03. 

2. 109394 ib. 

3. $26.98. 

4. $1565.44. 

5. 37.0992 hbl. 

6. 603.1872sq.in. 

7. $270.07. 

8. $5700. 

9. $470.80. 

10. Perimeter of 
6-inch square 
= 24 in. ; 

of 9 X 4 rec- 
tangle =20 in.; 

of 3 X l2 rec- 
tangle = 30 in. 

Art. 258. 

1. 0.2140. 

2. 009. 

3 . $ 0100 . 88 . 


5. 

6. a 0.13. 

7. Once in 1000 
times. 

8. a 17.83. 

9. GoO. 

10 . 

Art. 262. 

7. 33375. 

8. 4301 bu. corn ; 
354-2 1)U. oats ; 
4807bu.-wlieat. 

9. 9351 T. 

10. 58.8 m. 

11. 955J A. 

12. 82.44. 

13. 8209.26. 

! 14. 851.10. 

I 15. 8 100 to 1. 

1 17. 856000. 

18. 8560. 

19. 8134. 

20. 40046. 

Art. 265. 

2. 3320.4 T. 

3. 0300 volumes 
in library ; 
1764 works of 
fiction. 

4. 71%. 

5 . 00 %. 

6. .30000 T. 

7 . 817634.37, or 

m%- 

8. 32%. 

9. §106.25. 

10. 44^%. 








ANS^YEHS. 


Art. 266. 

All are equall}^ 
profitable. 

■“ of something 
is 100 X “ % of 
it. 

25%. 

581%. 

45%. 

05%. 

4; 300; |%. 
0 ; 1000 ; 1 %. 
112 ; 831 %; 

lCi%. 

IJ; 140; 

33i%; Si] 

25%. 

025; 2000; 

1000. 

§1241.67. 

•S 12000. 

3Ci%. 

Art. 267. 

12%. 

900. 

28M%. 

40 A. 

92%. 

•S 1728. 

5C.V%. 

225 cd. 

2 0 / 
n /O- 

7800 T. 

18%. 

185%. 

$ 0000 . 


3150. 

8.8+%. 

.S4500. 

72.90. 


Art. 274. 


Art. 268. 

•S 0.500. 

24040. 

S 00 ; .$ 72. 

835%. 

18l%. 

25%. 

83}%. 

3}% more is 
gained by 
buying for .^4 
and selling for 
$4.80. 

.SO. 

8J%. • 

Art. 269. 


300 A. 
$47000. 

$ 2000 . 

00 . 

85%. 

Art. 273. 

80%. 

$ 00000 . 

S 50000. 
S7.81. 

$ 5000. 


25%. . 

$ 20 or 25 %. 
20 %, iinport- 


Art. 275. 

. 18 J% gain on 
meat ; 14= % 

gain on pota- 
toes. 

. 810. 

. 20%. 

. saved by 
bnyingto-day. 

. $48000; 

$ 50400. 

$140. 

> 151%. 

■ 4i%. 

81%. 

50%. 

14i+%. 

8 %. 

$ 5200. 

Art. 277. 
$44.80. 

137.G0. 

28.03. 


6. $5.88. 

7. 208.54. 


Art. 278. 

$8.71. 

0 . 02 . 

1..50. 

1.71. 

I. 36. 
3.13. 
20.83. 

II. 08. 
38.05. 
0.05. 


Art. 279. 
9. $4.48. 

11. 10.07. 

12. 15.53. 

13. 13 : 27 . 

14. 14.21. 

15. 0.43. 

16. 1.00. 

17. 4.09. 

18 . 0 . 00 . 

19. 1.01. 

20. 8.03. 

21. 100.07. 

22. 1.33. 

23. 10.15. 

Art. 281. 

3. $540.80. 

4. 7020.11. 

5. 1000.00. 

6. 05.00, 





ANSWERS. 


7. .S 1135.24. 

8. 214.28. 

9. 92.52. 

10. 1187.25. 

11. 483.09. 

Art. 282. 

7 . 3 yr. 21 d. 

8. 2 yr. 2 mo. G d. 

9. 2 yi'. 10 mo. 21 d. 

Art. 283. 


1. §14.49. 

2. 

95. 

3. 

17.09. 

4. 

7.99. 

5. 

7.52. 

6. 

37.50. 

7. 

13.24. 

8. 

4.61. 

9. 

21.85. 

10. 

166.45. 

11. 

1.89. 

12. 

1.67. 

13. 

49.80. 

19. 

88. 

Art. 285. 

1. 

$ 26.79. 

2. 

759.54. 

3. 

540.11. 

4. 

15.96. 

5. 

900. 

6. 

540.02. 

7. 

234. 

8. 

60.67. 

9. 

25.20. 

10. 

3.15. 

11. 

3.47. 

12. 

337.87. 


13. $147.52. 

14. 

4.41. 

15. 

19.44. 

16. 

10. 

17. 

58.90. 

18. 

227.50. 

19. 

746.67. 

20. 

105.22. 

21. 

333.33. 

22. 

1.29. 

23. 

4.25. 

24. 

48.95. 

25. 

1312.50. 

Art. 286. 

4. 

§ 144. 

6. 

4.93. 

7. 

9.70. 

8. 

7.70. 

9. 

11.06. 

10. 

10.77. 

11. 

20.50. 

12. 

160.93. 

13. 

897.53. 


Art. 289. 

5. 

§ 1900. 

6. 

10%. 

7. 

§500. 

8. 

4 %- 

9 

§ 1.50. 

10. 

§500. 


Art. 290. 

1. 27 ; 73%. 

2. 50%. 

3. §0.40. 

4. §0.39|. 


6. •§ 11.70. 

7. .§24.20. 

8. §320.10. 

9. §5.24. 

10. §240.88. 

11. §2390.08, 


Art. 291. 

1. §0500. 

2 . 1 %. 

3. 4%. 

4. Cash discount 
is 3%. 

5. §1200.67. 

6. § 23 1 5. 

7. §1400; §1425. 

8 . 20 %. 

9. §10690. 

10. §3920. 

11. 73%. 

12. 15%. 

13. 20%. 

14. § 313.03. 

15. §10423.88. . 

16. §.598.50. 

Art. 293. 

1 . § 10000 . 

§ 10000 . 

§ 2000 . 

2. i%- 

3. 11%. 

4. §4000. 

5. §02.50. 

6 . 11 %- 

7. §31.60. 

8. §5000. 


5. 50%of §1 + ; 
20%oi50f+ ; 
1 % of 40 f. 


Q 3 0/ . 3 7 t)/ 

y* 4 /o > 10^ /«• 

10. §.5625. 

11. §375. 


12. 2d risk is ;’■% 
cheaper. 

13. §2.30.09 ; 
98,yr%- 

14. §2040.82. 

15. §7000. 

16. § 120 ;§ 3333 J. 

Art. 294. 

6. 80%. 

7. §110; 4%. 

I 8. §8.10. 
j 9. §0.91. 

10. Of gross re- 
ceipts. 

Art. 296. 

1 . § 120 . 

2. 102i%; §20; 
§ 2000 . 

3. §371. 

4. §1000; §1620. 


Art. 297. 

1. 103; §27. 

2. § 1200 amt. in- 
vested ; §1242 
remittance. 

3. §34.95. 

4. §2.50; 15%. 

5. §293.00. 

6. § 8.74 ; 
§428.20. 

7. §2750; §2675. 

8. §25; 10%. 

9 . § 1000 ; § 20 . 

10. U%; §1082. 

11. §1552.80; 
§07.20. 

12. §450.70; 

3 %. 





Art. 298. 

1. .^421.05. 

2. 520.07. 

3. 200.00 

9.08 

4.87 

.$244.00 


1 . 12 %+. 

6. 8.52 ; 
2.37%+. 

7. 777,05; 8%. 

8. 207.90 ; 

198. 

9. 1250 ; 

48.75. 

0. 787.49; 
I0.39. 

Art. 299. 

1. .$814.93. 

2 . 12000 . 

3. 4123.38. 

4. 7000; $400. 

5. 10.87+ 

6. 9250000. 

7. 4000. 

8. 80000. 

9. 0297.08. 

0. 58.87. 

Art. 301. 

1. $201.52. 

2. 987.00. 

3. 787.39. 

4. 2085.20. 

5. 753.15. 

3. 310.17. 

1 . 70.58. 

■). 1850.53. 

1 1847.71. 


ANSWKU8. 


Art. 302. 

9. $855.80. 

10 . 000 . 00 . 

11. 370. 

Art. 304. 

5. $780. 

6. 3180. 

7. 570.81. 

Art. 305. 

1. $150.10. 

2. 805.49. 

3. 2280.01. 

4. 750.97. 

5. 197.74. 

6. 800.99. 

Art. 306. 

2. $45. 

4. $45. 

5. $123.05- 

8. Specllic duty 
$40 more. 

9. $00.75 ; 84%. 

10. 122;;-%; $150. 

11 . $424.59. 

12 . 20 %. 

13. 15%. 

14. $0.32 gain. 

Art. 307. 

I 8. $300,000. 

9. $50,000; 

10 , 000 . 

10. $15 on .$1000; 
U on $1; 
$ 8000. 

11. U-%; $0,012; 

1J%- 

12. MU; $1.48. 


13. $17 per $1000; 
$208,372.50. 

14. ii^%. 

15 . 11 +%; 

$1,980,709.23. 

16. $244. 

17. 14 

$ 120S79. 


6. $78.81. 

7. 200.40. 

8. 449.95. 

9. 1030.30. 

10. 38.14. 

Art. 309. 

4. $300.94 +. 

5. 424.48. 

6. 270.01. 

7. 812.00. 

8. 428.83. 

Art. 310. 

5. Mar. 3. 

6. Sept. 8. 

7. May 31. 

8. Mar. 3. 

9. Nov. 30. 

10. Neb. 22. 

11. Neb. 28. 

12. Apr, 18. 

13. Nov. 15. 

14. duly 7. 

15. Mar. 8, 

16. Apr. 29. 

Art. 311. 

13. $590. 

14. 1187.00. 


Art. 312. 

. $ 790.70 
(grace) ; 
$701. 

. $713.70 
(grace) ; 
$^714. 

. $ 8.97 (grace) 
$8.75. 

. $594.75 
(grace) ; 
$595. 

$ 528.50 
(grace) ; 
$528.09. 

$ 000.84 
(grace) ; 
$900.08. 
$810.82 
(grace) ; 
$311.04. 

$ 784.50 
(gi'ace) ; 

$ 785. 

$ 958.28 
(grace) ; 

$ 953.00. 

.$ 715.53 
(grace) ; 
$715.74. 

$ 8.80.25 
(grace) ; 
$880.89. 
$870.90 
(grace) ; 
.$871.05. 
$91.82 
(grace) ; 

$91. .84. 

S 5907.75 
(grace) ; 
S5910. 
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15. §4211.50 
(grace) ; 

,§ 4248.29. 

16. .§814.93 

r srrcicc) ] 

§815.43. 

Art. 313. 

1. July 7/10; 

27 d. or 80 cl. 

2. l?eb. 15/18; 

63 d. or 60 d. 

3. Oct. 5/8 ; 

37 cl. or 40 d. 

4. June 17 /20 ; 

47 d. or 50 cl. 

5. Aug. 4/7 ; 

57 cl. or 00 d. 

6. Feb. 24/27 ; 

26 cl. or 29 d. 

7. Jan. 19/22; 

70 d. or 73 cl.; 
2 mo. 9 d. or 
2 mo. 12 cl. 

8. May 11/14; 
GO d. or 69 cl. ; 
2 mo. 5 d. or 
2 mo. 8 d. 

Art. 314. 

1. 03 cl. or 66 cl. 

2. 24 cl. 

3. §438. 

4. §994.86. 

5. §795.33. 

6. §2980.50. 

7. §447.05 
(gi-ace) ; 

.§ 447.80. 

8. §705.06. 



ANSWERS. 


9. §794.22 
(grace) ; 

§ 794.55. 

10. §1195.50 
(grace) ; 
§1190.45. 
§1195.97 
(grace) ; 
§1196.09. 

11. §247.00 
(gi-ace) ; 
§247.69. 

12. §1716.07. 

13. §188.74 
(grace) ; 

§ 188.80. 

14. §273.24 
(grace) ; 
§273.43. 
§273.18 
(grace) ; 
§273.37. 

15. .§343.44 
(grace) ; 
§343.70. 

16. §752.65 
(grace) ; 
§752.85. 

§ 752.78 
(grace) ; 
§752.97. 

17. §4988.89 
(grace) ; 
§4989.93. 


Art. 315. 

7. §1223.64. 

8. §502.24 
(grace) ; 
§502.15. 


9. §726.92 
(grace) ; 

§726.81 (time 
in exact days). 

Art. 316. 

5. 1. 

6. §-60 ; § 8. 

Art. 317. 

1. §5; 5%- 

2. 85. 

3. §1125. 

4 . § 20 . 

5. 60 shares. 

6. §101.50; 

§ 1.50. 

7. §370. 

8 . § 100 . 

9. 6%. 

10 . 6 %. 

11. §3450; §138; 
4%- 

15. §5; §200. 

Art. 318. 

1. §500. 

4. §700. 

5. 5%. 

6. §4000. 

7. 150. 

8 . 1101 . 

9. §10"l00. 

10. §4906.25. 

11. § 15 nearly on 
a 100-clollar 
bond. 

Art. 319. 

4. §44,160,660.07 

5. 90%. 


6. 130%. 

8. §2833.38. 

9. .§9712.50. 

10. §4015. 

11. §4280. 

12. §3940. 

14. 3.84%. 

15. 6.49%. 

Art. 320. 

8. §476.19. 

9. 094.44. 

10. 1043.48. 

11. 097.12. 

12. 83.50. 

13. 733.33. 

Art. 321. 

8. 2yr. 

Q K 0/ 

J, O /o- 

10 . $ 200 . 

11. 4 yr. 6 mo. 

12. $840. 

13. 5%. 

14. $960. 

15. 1 yr. 8 mo. 

16. 41%. 

17. $ 170.28. 

Art. 322. 

3. $175.53. 

4. $25.53. 

5. $20.76; 30 ^ 

Art. 325. 

4. Aug. ir. 

5. $0.25; 
$1494.25. 

6. $ 148d.50. 

8. 90 d. aftei 
date. 
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ANSWEl^S. 


16., 0.2529^. 

17. 43. 9590 

18. 27.9991 + . 

19. 15.03. 

20. 1430. 

21. 8.74. 

22. 0.8944 + . 

23. 

24. 0.559+ . 

25. 2|. 

26. 2.380 + . 

27. 9.099 + . 

28. 0.5422 + . 

29. 12.3237 + . 

30. 1.4790 + . 

Art. 337. 

1. 307. 

2. 0.8538 + . 

3. 3.7249 + : 

4. 1004. 

5. 3136. 

6. 7921. 

7. 45.09. 

8. 0.9082 i-. 

9. 14. 

10. 999. 

11. 9J. 

12. 64. 

13. 1.4142 + . 

14. 0.4472+ . 

15. 0.19364 + . 

16. 11. 2743 + . 

17. 28.0178+,. 

18. 1856. 

19. .30.2324 + . 

20. 0.860813 + . 

Art. 33,8. 

12. 44. 

13. 21.900+ . 

14. 20.933 + . 


15. 61.846 + . 

16. 21. .354 + . 

17. 146.09+ . 

18. 47.431 + . 

19. 186. 0-51 + . 

20. 110.275 + . 

21. 5.477 + . 

Art. 339. 

1. 2 ft. 

2. 40 rd.; lOOrd. 

3. 24.100+ ft. 

4. 21.931+ ft. 

5. 73.32+ scj. ft. 

6. 4 ft. 2.0+ in. 

7. 20.784+ ft. 

8. $141.42. 

9. 15.860+ ft. 

10. 108.1662+ sq. 

ft. 

Art. 340. 

1. 6.9282+ rd. 

2. 43.863 ft. 

3. 5:4. 

4. 21.089 rd. 

5. 208.71+ ft. 

6. 97.616+ ft. 

7. 03.639 ft. 

8. 176.568+ rd. 

9. 14.27 rd., or 
235.5+ ft. 

10. 101.98+ ft. 

Art. 341. 

5. 1178.10. 

6. 670.208. 

7. 942.48. 

8. 11.313+ : 
189.55 + . 


Art. 342. 

1. 36CI-1. ft. 

2. 29.\f cu. ft., or 
29.629+ cu.ft. 

4. 471.5 'cu. in. 

5. 500 cu. in. 

Art. 343. 

3. 384 sq. in. 

4. 412.300 sq. in. 

5. 4 sq. ft. 

10. 105 sq. in. 

11. 375 sq. in. 

12. 235.02 sq. in. 

13. 301.593+ sq. 
in. 

14. 463.62+ sq. in. 

15. Contents. 

16. 0.2146. 

Art. 344. 

7. 452.3904. 

8. 12,566,400. 

9. 154 sq. in. 

10 . 200 , 000 , 000 . 

Art. 345. 

7. 113 cu. in. 

10. 4.1888 cu. ft. 

11. 4,188,800,000. 
I 12. 0.4764 ; 

0.5236. 

Art. 346. 

9. $2700. 

10. 4:9. 

11. $18.56. 

12. 19i. 

13. 5. 

14. $78.75. 

15. $21.09. 


Art. 347. 

5. 64; 8. 

6. 27 lb. 

7. 1171.871 bii. 

8. 96 h. 

9. 162 1b. 

10. 1 ; 373,248. 

Art. 348. 

1. $9.25. 

2. 681.7925+ sq. 
ft. 

3. 16 rd. 

5. 42 J sq. ft. 

6. 315 sq. ft. 

7. $32.26. 

8. 124.686. 

9. 8/5. 

10. 1.27324 ft. 

11. 3 ft. 

12. 768 sq. ft. 

13. 4.1888 cu. ft. 

14. 14.499 sq. ft. 

Art. 349. 

1. 1080. 

2. 0.2832 cu. in. 

3. 12.05- in. 

4. 530.145 sq. in 

5. 24902.18142 + 

6. 180 rd. ; 
100,68+ rd. : 
150.40- rd. 

7. 94.81 + . 

8. 26:529 + . 

9. 4:3A^. 

10. 1007.8125 lb. 

11. 14.9334+ ft. 

12. 28.2744. 

13. 18,000 lb. 



A^^SWERS. 
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14. 706.80 .sq. ft. 

15. 70.71+ ft. 

16. 2108. 

Art. 365. 

1. 42/+ 

2. lllfi. 

3. ,^03.28; 

Jii; 2703.88. 

4. .^59.42. 

5- Ilf- 

6. $889.12+ 

7. 0.679375*! 

8. IJd. 

9. 1045- rd. 

10. 1349 cu. in. 

11. 271 yd. 

12. $2.24. 

13. 4998if. 

14 

OOo* 

Art. 366. 

1. $1504.29. 

2. $2745.76. 

3. Neither. 

4. 6750. 

5. $320, 

6 . 16.96 0 /,; 
$16.11. 

7. Loss $13.33+ 

8. Cash. 

9. Ill 
10. 38^V 

Art. 367. 

1. 120° E. of 
starting point. 

2. 35Jf. 

3. 88. 


5. 2 min. 3911 
sec. 

6. 1/VT. 

7. 10721 +. 

8. 300 lb. 

9. 16. 

10. 8.24. 

Art. 368. 

1. $552.49. 

2. $2687.44. 

3. $20. 

4. $27.61. 

5. $4378.79. 

6. 1413.72 sq. ft. 

7. 460.195 + lb. 

8. 1583.36 +. 

9. $32.35. 

10. $337.27. 

Art. 369. 

1. $4372.60. 

2. m%. 

3. 10.63+ in. 

4. 350/,. 

5. $141.20. 

6. $421.85. 

7. 97*0/^, 

8. $108,800,000. 

9. 63.8:36.2. 

10. $0.01375+. 

11. 752.52- ft. ; 
twice as much 
more. 

12. 5.32- in. 

13. $618. 

Art. 370. 

1. $217.50. 

2. $ 11.55 + . 

3. $5.91. 


4. 

20°. 

5. 

$ 527.15 gain. 

6. 

83.24. 

7. 

20 /. 

8. 

$12000. 

9. 

$6.75. 

10. 

The latter hy 


!’'«• 

11. 

1.0. 

12. 

$1045.45 + . 

13. 

18.80/,. 


Art, 371. 

1. 

70.71— m. 

2. 

Int. for yr. 

- 

= i%- 

3. 

11.30 p.M. 

4. 

389.70+ sq.ft. 

5. 

$100. 

6. 

2.652. 

7. 

6.6338+ lb. 

8. 

$450. 

9. 

$ 107.62+ 

10. 

$ 789.78.*^ 


Art. 372. 

1. 

92 c^. 

2. 

27-tl 

3. 

$1980. 

4. 

41f%. 

5. 

$2924.10. 

6. 

$ 400. 

7. 

$145.90 +. 

8. 

17.72 + ft. 

9. 

1232 cu. in. 

10. 

A $10800; 

B $ 7200. 

11. 

$851.27 + or 
$851.59 +. 

12. 

§83J. 

13. 

9.3C + %. 


14. 250/,. 

15. 1 in. 

Art. 373. 

1. $26.25. 

2. $25000. 

3. 36 -shares; 

$ 50 rem. 

4 . 61 %. 

. 5. $3668.75. 

6 . 5 0 /,. 

7. $178.75. 

8. $20937.50. 

9. Increase $ 15. 

10. The former by 

40/ 

/o* 

11. $10250. 

12. $6300. 

13. 75° East. 

14. 10.39 + in. 

15. 93.53 — sq. in. 
84.82 + sq. in. 

Art. 375. 

1. $9,V 

2. 87-1 f. 

3. $2400. 

4. 160 bbl. 

5. $58500. 

6. $1930.43. 

7. A$12; B $9; 
C $24. 

8. 621 A. 

9. 44Jft. 

10. $9.21. 

11. 87.68 ft. 

12. $1440.46. 

Art. 376. 

1 . 50 0 /,. 

2. 12 ft. 
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3. Gi»/„. 

4. 73(iO bu. 

5. §160; §208. 

6. i. 

7. 5|%. 

8. S-^yd. 

9. 9 A. . 

10. Bonds %. 

11. 26?j rd. 

12. 16f sq. ft. 

13. 116 ft. S'- in. 

14. 413013 J T. 

Art. 377. 

1 . 0 . 02 . 

2. §90.50. 

3. 2'-%. 

4. $13.82. 

5. ITjyd. 

6. 93.81- rd- 

7. 7i-%- 

8. 1963,1 sq. in. 

9. 9 in. X 9 in. 

10. §140.02-1. 

11. $1371.09. 

12 . 10 |%. 

13. A §.3240; 
B § 1200 ; 

C § 1200. 

14. 399.999975. 

15. $48. 

Art. 378. 

1. 125%. 

2. lOH sq. ft. 

3 . § 12 . 

4. §11,880. 

5. $20,000. 

6. 125 ft. 

7. §3090. 

8. 500 men. 


9. 40/'. 

10. §105.80. 

11. 2.332.04. 

12. §371.20. 

13. 22|%. 

14. 82G3«-m. 

Art. 379. 

I. $187.20. 

I 2. §220. 

3. §10.50. 

4. §800-j. 

5. 10%. 

6. 33t<)'. 

7. $48 gain. 

8. §9774.72; 
§64161-. 

9. §29.75. 

10. §212.61. 

II. §0.25. 

Art. 380. 

1. 101 d. 

2. §0150. 

3. §8240. 

4. §370.125. 

5. 016.11 + sq. 

ft. 

6. 35.99- gal. 

7. 250, J bd. ft. 

8. §6400. 

9. §22,300. 

10. 75 bbl. 

11. 1430. 

Art. 381. 

1. li d. more. 

2. 5jft. 

3. §1031.25. 

4. 55 h. 


5. §538.77; 
§538.45 
(grace). 

6. ^V 

7. §375. - 

8. 140.06+ sq. in. 

9. Nothing. 

10. §285. 

11. Rich § 800 ; 
Roster § 1200. 

12. 330. 13 + . 

13. 52jV sq. ft. 

Art. 382. 

1. 5h. 

2. §18,000. 

I 3. §625. 

4. §5023.57. 

5. §3010. 

6. 3125. 

7. §817.16. 

8. 42.1+ yd. 

9 . § 12 . 10 . 

10. §17.36-. 

1 11 . § 20 , 000 . 

Art. 383. 

1. 151-JT. 

2. A§36;B$38; 
C §20. 

3. §3872.12,],-. 

4. 09/. 

5. 1-1 yv. 

6. §15J. 

.7. §72. 

8. 1705.17 gal. 

9. 9920.4. 

10. 12.44 ft. 

11 . 1 : 10 . 

12. §16.80. 

13. 50J- sq.ft. 


Art. 384. 

I. §33,:1331. 

3. 71%. 

3. §200.48. 

4. 50 m. 

5. 12 d. 

6. §115.20. 

7. 12 rd. 

8. 2 ft. 4 in. 

9. ,32.725 1b. 

10. §3.39 + . 

II. 'riie former by 
§70.30. 

12. 04 men. 

13. 9 oz. 

Art. 385. 

1. 14 bu. 2 pk. 
4 qt. 

2. §.37.70. 

3. §020. 12J. 

4. §4504.50. 

5. §249.64; 
§249.04 
(grace). 

6. 2.0— cn. ft. 

7. 5%. 

8. § 55. 

9. A §91. .30; 

B § 114.13 ; 
C § 144.57. 

10. $55,000. 

11. §1030.04. 

12. 44.74-%. 

Art. 386. 

1. §72,000.' 

2. §76. 

3. A ; B -f- 

c A ; D A 

4. §577.40. - 






^mmm 




5. Jii;.^80; GOO fr. 

6. §32,137.50. 

7 . 110 ft. 

8. .§ 1050.87+; 
§1050.07 
(grace). 

9. §2123. 33t-. 

10. Of B ; .§1..39. 

11. 159,155 cu. ft. 


Art. 19. 

7 . 847200-'/; 
1807.75+ lb. 

8. 20.43"^. 

9. 10.72®^-'». 

10. 1.312.. 350 yd. 

11. 305..38 sq. rd. 

12 . 1000 ^ 

13. § 10.03 gain. 

14. OOO^^X 

15. 88.0050^''^/. 

16. 2.845184^w-m. 

17. §3.3108. 

18. 5G^^«; 138.-38+ 

19. 204.17 gal. 

20. 800. 

21 . § 8 . 21 . 

22. 190. 875 

23. 7500»t 

24. 13.928094+ 
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Art; 387. 

7. 20.01+ m. 

1. §1.54. 

8. 21*. 

2. §7.20. 

9. §10.80. 

3. § 5700. 

10. §80,960. 

4. 0.- 

11. §10,552. 

5. 504 bu. ; 

12. § 147. 

§290.04. 


6. 0.02078125. 

Art. 388. 


1*. 38. 


APPEIS^DIX I. 


Art. 21. 

2. §350.40. 

3. 507. 

4. 554.40. 

5. 198.39. 

6. 774.90. 

7. 120.30. 

8. 80.87. 

9. 454.78. 


10. §843.36; 
73 d. ; 
Aug. 20. 

11. elan. 4. 

12. Aug. 23. 


Art. 23. 

2. §003.02. 

3. §1175.77. 


Art. 26. 

2. May 31. 

3. Oct. 24. 

4. May 23. 

5. Nov. 13. 

6. uan. 5. 


Ai-t. 28. 


Art. 25. 

3. 3 mo. 10 d. 

4. 1 mo. 24 d. 

6. Apr. 29. 

7. July 20. 

8. June 11. 

9. Dec. 21. 


2. §2007.50. 

3. §2.91|; 
§912.91 + 

4. §9950.80-. 

5. §1337. 

6. Makes §6.50. 

7. 8 3.54. 

8 . 010 /^. 


9. 72. 

10. 78. 

11. 85. 

12. 90. 

13. 75 in. 

14. 15.11+ in. 

16. 156. 

17. 235. 

18. 3.34. 

19. 0.4044+. 

20. 0.444+. 

21. 2.924+. 
32. f|. 

23. If 

24. if 

25. If. 

26. 4.175 + . 

27. 7|. 

28. 66 1 sq. ft. 

29. 24 ft. 
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Art. 8. 

1. 25. 

2. 50. 

3. 74:bbl. 

4. 8100. 

5 . 8 . 

6 . 81000 . 

1 . 20 . 

8. 2 X = 2 X 6. 

9. 0. 

10. 11 X 10 ; 

9 X 10. 



6. x = i X 1- of ^ 2 


^ 200 . 9 . 

or X = 400 X 2. 

8. X = .01 X 24 ; 

24 X 144 


or X : 


144 


Art. 10. 

3. ')n(^a + h)- 

A ± 


5. ^^ = 8CZ^ + 1). 

7. 1 + i- 

a c 


appendix li. 

8. b -• 

X X 

9. hn. 

10 . -• 

C 

Art. 15. 

2 . 3 . 

3. 3. 

4 . 10 . 

5. §4.01. 

6- 64. 

7. 135. 

8. 84000. 

9. 8. 

10 . § 10 . 

Art. 16. 

2. 72, 

3 . 12 . 

4. 24. 

5. 8300. 

6. 8 60. 

7. 36 111. 

8 . 120 . 

9. 831.8852. 

10. §84. 

Art. 17. 

2 . 10 . 

— 3. 5. 

4. 8. 

5. llxV 

6 . 1 . 

7. 18. 

8. 180. 

9. 6. 

10 . 20 . 

11. 30. 


12. I4‘f. 

13. 12. 

14. 4. 

15. 5. 

Art. 18. 

1. §210 ; §70. 

2. 20 qt. ; 25 qt. 

3. 9 ; 14. 

4. 48 ; 39. 

5. §0’.40; §0 80. 

6. A 2180 ; B 800 ; 

C 320. 

7. 168. 9. 150. 

8. 60. 10. 7. 


Art. 19. 

1. § 10,000 ; § 5000. 

2 . 12 . 

3. E 894; G 8122; 
I-I §56. 

4. 200 gal. each. 

5. 18; 12. 

6 . 8 . 

7. 11 ; 13; 15. 

8. 84 ; 91 ; 98. 

9. 60 ; 20. 

10. §871. 

Art. 20. 

4 . 0 . 

5. 10 X“Z. 

■ 6. 1(1) + c). 

7. -12x. 

Art. 21. 

1. + 7 m. 

2 . 1 m. 

4, 24 rec’d. 
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5 -0^ + 1)+ 2, 
a 4- (b — c) — e. 

oi-(>j-s)+a. 


^ 2 xyz- -f~ ^ ^ ~l~ 1 

3 o:~y-z- ' 
^ 4:c-2acl^ ' 

c'kl-y 

0 3 y(a — ?>) 4 3 :/;( 
xy 

^ adn + hen — be 
bchi 

g cc(cmy + d-n) 
ePddf 

^ a Qf- + o:^ ) - y _ 


10 (the. 

18 abx. 

30 axy, 

48 bey. 

228 cibxy. 

03 bc(U. 

4 ede-mxK 
8 

0 abc~o:-y. 
a^. 

(m + ny. 

ci^bexr. 

G(a - b). 

G(a - by. 

(in + 

12 (re + yy. 

3 re^ + 3 re//" + 3 res^. 
xJ^yz + xjf-z 4 - xyz^. 

0 am. 

10 ao-dy- +15 ax^if + 
20 ax^yz. 

14 a + 21 5 + 7 c. 
(Combine before 

multiplying^ 


Art. 32. 


Art. 30. 

15 ay , bx 
lOa-6’ 10«-6' 

3 ft) . 2 am 
0 x-y ’ 0 re-y 
10 bx . 8 amj! 

48 ab‘hn- ’ 48 abhn- 
?)b~m-z 
48 abV 


Art. 31. 

1. 

xy 

3 g/A^ + axz + axy 
xy.z 

a( yz + ft:^- + xy) ^ 


^ 2 d-mn oiy 


2 bed 

7. (g 4- 5) (ft; + y 

Art. 33= 


3. 

5 m- 


6. 2(2(^ + b^) 

5(2 a + b)xiy 


^6 
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8. 

2 c/}/ 


Art. 35, 


3 ah 

2. 

8; 

5. 

9. 

T fO 

3. 

11; 

; 7 . 

3 ccPy 

4. 

12; 

2. 

10. 

2 cd^ 

5. 

8 ; 

1. 


ah- 

6. 

0 .; 

3. 



7. 

12 

; 5. 


Art. 34. 

8. 

0 ; 

4. 

7, 

5; 11. 

9. 

7 ; 

7. 

8. 

8; 3. 

10. 

12 

; 2. 

9. 

15; 4. 

11. 

15 

; 10. 

iO. 

$75; $100. 

12. 

16 

j 5. 


13. 13; 8. 

14. 30 ; 24. 

15. 18; 12. 

16. 20; 12. 

17. 10; 8. 

18. 8; 6. 

19. 27 ; 7^. 


Art. 36. 

i. A $50; 
B $40, 


2. $550; $300. 

3. 04; 30. 

4. 40 ; 24. 

5. Tea 75 
Coffee 40 

6. 70 ; 30. 

7. 03; 27. 

8 . 20 ; 12 . 

9. A $ 270 ; 

B $252. 

4 
■y* 


10 . 



